Popular Science Monthly 





m 



If you will merely mail the coupon 
to us, an Oliver will be shipped imme- 
diately to you lor FREE TRIAL. 

You need not send a cent. 

Keep the Oliver for five days. Use 
it as if it were your own. Note how 
easy it is to type. 

Note that it is a brand new Oliver, 
never used. It is not second-hand, not 
rebuilt. It is our latest and l>est mod- 
el, the Oliver No. 9. If any typewriter 
is worth Si 00, it is this splendid 
model. 

Save $51 Now 

And you get it for half the former 
price. And on easy terms, if you wish. 

This is the identical model used by 
the foremost concerns, such as The 
U. S. Steel Corporation, The Penn- 
sylvania Railroad, The Diamond 
Match Company, The National City 
Bank of New York, Montgomery 
Ward & Co., Boston Elevated Rail- 
ways, Columbia Graphophone Com- 
pany, Hart Schaffner & Marx, and a 
score of others of equal rank. 

We no longer have an expensive 
sales force traveling all over the coun- 
try. Think what that saves in these 
times! You do not pay for high- 
priced executives, nor salaried sales- 
men, nor costly branches in many 
cities. 

You now save the $51 it used to 
cost to sell you an Oliver. $49 is a 
from-the-factory-to-you price. 

The $100 Model 

The machine has not been changed 
in the slightest. You get the exact 
$100 Oliver for $49 solely because of 
our new plan of selling direct. 

A free trial Oliver does not obligate 
you to buy. If you do not want to keep 
it, send it tack. We even refund the 
transportation charges. 

At all times during the trial, you are 
the sole judge. No one nacd influence 
I you. 

Bk Mail the coupon now. It is your great 
opportunity to own a typewriter. 
Kcmember the saving will not 
^kfe. be as great after January 1st. 



Anyone can learn to operate the 
Oliver. It is simple. One picks it up 
easily. 

One may learn the "natural" method 
or the "touch system." 

We have published an instruction 
book for those who wish lo learn the 
touch system, as taught in the better 
business colleges. 

This we furnish free to Oliver buy- 
ers who ask for it when ordering. 

It is called "The Van Sant System 
of Touch Typewriting.'' It is prepared 
by Prof. A. C. Van Sant, known for 
years as the father of improved touch 
typewriting. 

Free Instruction 

Ordinarily, it would cost you $40 or 
more, plus the difficulty of attend- 
ance, to take this course at a business 
college. 

You can learn it at home through 
our charts and instructions. By prac- 
tice you may rival the speediest 
operators. 

So whether you learn by yourself the 
"natural" way, which is fast enough for 
the average individual, or the "touch 
system" which is the fastest of all, 
be assured that you will find typing 
easy. 

Thousands of people like yourself 
have learned. Thousands of school 
children are learnins'. 

The Oliver is particularly easy to 
operate because of its fundamental ex- 
cellencies. 

Advanced Ideas 

The Oliver was first to in- 
troduce "visible" writing. 

And ever since the Oliver 
has been a leader in im- 
provements. 

The touch is light, the ac- 
tion largely automatic. The 
workmanship is of the best. 

A free-trial Oliver will 
prove how simple it is to 
learn. Get it and see. 
Mail the coupon. 



At S49 everyone can afford an Oliver. 

To big concerns using many machines 
the saving is enormous, and to the in- 
dividual, the Oliver is the only hundred- 
dollar typewriter for $40. 

Why Pay More? 

More cannot buy a finer machme. In 
addition to the no-money-down. free- 
trial, half-price advantages, we offer the 
Oliver at $3 per month. 

How extravagant to buy a second-hand, 
rebuilt typewriter, or even to rent, when 
you can own a brand new Oliver so easily 1 

And you can use it wliile you are paying. 

What otTer could be more liberal? We 
feel that we have gone the limit in self- 
selling. 

We hope to continue this offer, for it 
has brought satisfaction to thousands of 
purchasers. 

Order Early 

After January 1st the price of the Oliver 
Typewriter will be We are com- 

pelled to make this advance because of 
the increased cost of production. Our 
plan and the Oliver remain the same. To 
lower the quality was unthinkable. The 
addition in cost insures its superiority. 

The $49 price of the Oliver has been 
widely advertised. We want to be en- 
tirely fair — so we notify you in advance 
that if you have been planning to buy 
at this price you may not be disappointed. 

Mall the coupon 'or EITHER the free trial Oliver 
or further Information. If you use many typew riters 
lu your busIii9H8. mention It In sending the coupon. 

Canadian Price, $62.65 until Jan. 1st, 1919 

The Oliver Typewriter Co. 

1109 Oliver Typewriter Bldg. 

Chicago, 111. (sis) 



THE OLIVER TYPEWRITER CO. 

1109 Oliver Typewriter Bld«., Chicago 

□ Ship mo n new Oliver Nine for five days' frcein- 
spection. if I keep it. I will pay 849 at the rale of 
S3 per month. The title to remain in you until fully 
paid for. 

My shipping point is 

This does not place me under any obliaation to 
buy. If I ehooite to return the Oliver. I will ship 
it back at your expense at the end of five dnyfl. 

□ Do not send a machine until I order it. Mail 
me your l>ook — "The llitth CoBt of Type- 
writers — The Reason and the Remedy." your do 
luxe catalog and further information 
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Popular Science Monthly 



WHAT IT IS 



WHY YOU 
WANT IT. 




"A WORD TO THE 'BUYS' IS SUTT1CIENT." 



HOW TO GET IT. 



Owing to the nation-wide insistence 

upon Cypress, "The Wood Eternal," 

for all uses that invite decay, (as well 

as for artistic uses in interiors), it be- 
came necessary to devise safeguards for lumber- 
consumers who have had no reason to become 
skilled in identifying different woods or in judg- 
ing their gradations or adaptabilities. 

The one way for you to be sure that the Cypress 
you get was grown in a region near enough to 
the coast to possess the MAXIMUM of decay- 
resisting quality is to refuse all but genuine 
"TIDE-WATER" CYPRESS— and the only 
way to know that you're getting Tide-water 
Cypress is to insist (and keep on insisting) upon 
SEEING WITH YOUR OWN EYES the 
REGISTERED TRADE-MARK of the South- 
ern Cypress Mfrs. Assn., stamped ineradicably in 
one or both ends of every cypress board or timber, 

and on every bundle of "small sticks," such as 
flooring, siding, moulding and shingles. This is the mark 
to BUY BY — now that every piece of thoroughly reliable 

"TIDE-WATER" CYPRESS 



MANUFACTURED BY 
ASSOCIATION MILLS 
IS IDENTIFIED BY 
THIS TRADE-MARK 




Trade Mark Reg. U.S. Pat.Office 



Only mills which are qualified by the superior physical 
character of their product AND the ethical character of 
their business practice can belong to the Southern Cypress 
Mfrs. Assn. — and only member-irMls can ever apply this 
legally registered trade-mark to ANY Cypress. 

Let oar " AH- Round Help* Department" In.:... YOU MORS. Our entire resources are at your service with Reliable Counsel. 

SOUTHERN CYPRESS MANUFACTURERS' ASSOCIATION 

1249 HIBERNIA BANK BLDG., NEW ORLEANS. LA., or 124* HEARD NAT. BANK BLDG. .JACKSONVILLE. FLA. 

INSIST ON THADK-MAKKK'I ' Yl'HKS.S AT YOUR LOCAL LUMBER DEALER'S. IF HE HASN'T IT. LET CS KNOW. 



TELL HIM TO 
REMEMBER 



'BUY BY THE 
CYPRESS ARROW 
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FREE 



TEST 
LESSON 



Draftsmanship 

for this free lesson which explains the Chicago "Tech" 
method of teaching Draftsmanship by mail. Positions 
t big salaries are now waiting for competent men. 

call of men to the war has left vacan- 
cies everywhere. Even draftsmen 
of limited training and experience 
are snapped up and paid good sal- 
aries. It you are dissatisfied with 
your opportunities, learn Drafts- 
manship. Chicago "Tech" will 
train you in the most practical way 
in the shortest time. Mail the cou- 
pon today and let us tell vou about 
the Chicago "Tech" method. This 
free lesson will show you how well 
equipped you are to follow Draftsman- 
ship. Enroll in the course only if you 
decide that you can take it up to advan- 
tage. No cost, no obligation on you to 
nake 




e this investigation. 

Come to the College or 

Learn At Home 

Hold your present position while training. 
Our experts will instruct you by mail. Only your 
spare time is required. You are directly under 

practical draftsmen and engineers. You are taught exactly 
the work required in the drafting rooms of big concerns. 
No time to put in on unnecessary studies. This means thor- 
ough instruction and early graduation. 

Draftsmen earn good salaries in nor- 
mal times. They command extra high 
salaries now — and the tremendous 
work to be done after the war will bring a permanent and intensive demand for good men. 
Make your spare time count now for a higher salary and a better position. 



$25 to $100 a Week 



Other Mail Course i 

Chicago "Tech" not only 
helps men to success in draft- 
manship, but in other impor- 
tant practical professions. 

General Builders' Course 

Plan Heading, Estimating, 
Construction, Architecture, 
etc., ore taught in every detail. 
Intended especially for con- 
tractors, bricklayers, stone 
masons, carpenters end others 
in the building industry. 

Plan Reading 

Practical instruction from 
actual working bluo prints, 
under the direction of experts. 
Everything made clear. En- 
ables a man to get in a few 
months what he seldom gets 
ti. opportunity to learn well, 
if ut all, at his work. Courses 
for men in all branches of 
building and mechanical lines. 

Plan Reading for Builders 

How to read Blue Print plans 
for every kind of building con- 
struction; how to lay out work; 
how to know just what the 
architect means. A course that 
helps men to become foremen; 
foremen to become superin- 
tendents and superintendents 
to become contractors. 

Plan Reading for Shop Men 

Huwtoread Blue Print draw- 
ings of machinery, foundry 
work, sheet metal work, muni- 
tions, tools, aeroplanes, struc- 
tural Gteel, cars, etc., etc. A 
mechanic or shop man in any 
branch of industry can quickly 
increase his earning power 
with this information. 

FREE Lessons 

Test Lesson in cither of these 
Plan Reading Courses sent free. 
Just mark the coupon to show 
which you want. Act now. 
Prepare to take one of the 
higher jobs which are opening 
in every industry. 



FREE Instruments 




Every student of the Chicago 
"Tech" Course in Draftsmanship 
receives this set of instruments, or 
a cash credit in case he already has 
a set. These instruments areof the 
same make and sizes as used by 
high salaried experts in drafting 
rooms of factories, shops, railroads, 
etc. You use them while learn- 
X ing— then take them right into 
' your practical work. 



Easy Payments 



The fees for Chicago "Tech" Courses are very moderate — and you 
can pay on easy terms. And also— you obtain in a few months what 
it would take several years to acquire by ordinary methods. You can 
get an early Btart. You are soon ready to take a paying position and 
and to quickly get back the cost of your course. 

Send the Coupon 

The sooner you are prepared the sooner you will be holding a job 
that pays a large salary and opens the way to advancement. Many ex- 
ecutives, genera) managers and superintendents began as draftsmen. 

Other institutions ask you to pay first— and then to find out later 
how well qualified you are for this profession. We send the free lesson 
first and place you under no obligation at all. Discover your qualifies- 
tions before you pay anything. 

Ti.' 1 coupon will bring the Teat Lesson, free. Also information 
about the profession of Draftsmanship and detailed facts about Chi- 
cago "Teen" methods, the fees, terms, etc. Mark with X the branch 
you are interested in— or if in doubt nnout which course to take, write 
a letter stating facts about yourself and asking our advice which will 
be freely given. Mail either the coupon or the letter today. 



Chicago Technical College, 

1231 Chicago "Tech" Building, Chicago 

Without obligation to me. please send me your FREE Test Lesson and 
other interesting literature covering the subject indicated below. 

Mark X opposite work in which you are specially interested. 
D Architectural Drafting □ Sheet Metal Drafting □ Estimating 

□ Machine Drafting □ Builders' Course □ Surveying 

□ Electrical Drafting D Plan leading-Builders □ Map Drafting 

□ Structural Drafting D Plan Read ing-ShopMen □ Reinforced Concrete 

Name 

Address 

City State 

Colkge or Home Study? State which 




BE 
A 

CECTBFOCATED 
ELECTRICIAN 




YOU MEN — 'Vhe country needs 

ISTEN ! more trained, graduate 
electricians. Thousands 
have gone into the Government 
service and there is such an unus- 
ual demand for competent elec- 
trical men that I am making a wonderful 
offer at this time. Here Is Your 
Opportunity! I want to send you my 
splendid offer now. 

Don't hesitate because of age or 
experience. Young men, boys and 
old men must now fill the gaps and keep 
business going. Do Your Part. Prepare 
yourself for a real position, by my Home 
Study Course in Practical Electricity. I am 
Chief Engineer of the Chicago Engineering 
Works. I have trained thousands of men and can help 
you better than anybody else. We also have large, 
splendidly equipped shops where you can come at any 
time for special instruction without charge. No other 
correspondence school can give you this. 
SPECIAL OFFER: Owing to the big demand for trained 
Electricians in the Government service I am making a 
wonderful offer for those who enroll during October. 

MB to 'I00i a Week 

Go after some real money. Qualify for one of 
the thousands of splendid positions open. AM 
you need to start is a few months' snappy, practical 
instruction from a competent engineer. Come to me— 
NOW. I'll give you my personal care to ensure rapid 
and efficient progress. My course is intensely practical. 
It is highly condensed, simplified, up-to-date and complete. 
This is the only Correspondence School in America that 
has fully equipped electrical shops where students may 
come for special instructions. I am so sure you will make 
a splendid success in this study, that I will Guarantee 
Under Bond to return to you every cent paid for 
tuition, if you are not entirely satisfied when you receive your 
Electrician's Certificate granted you as a graduate of my school. 

FREE -Lessons and Outfit -FREE 

Send me the Free Outfit Coupon at once. Do it now. For a 
limited period I am making a slashing cut in the cost of tuition, and giving 
each new student a grand outfit of Electrical Tools, Material and Instruments 
— in addition — Absolutely Free. 1 will also send you — free and fully prepaid — Proof 
Lessons to show you how easily you can be trained at home to enter this great profession, 
by means of my new, revised and original system of mail instruction. 

A f*T DDA IUB BT 1 V Gct the ful1 I)enefit of this g reat offer - 
■ ■ ■■Vlfl l 8 LI Send the Coupon or a postal for free 
information without delay. Do it now — before my free offers and guarantee are withdrawn. 

Uma thlm "Frmm Outfit" Coupon 

OHIEF FNG. L. L. POOKF. Dmnt. SOY, 441 0»mm SI.. CHICAGO, ILL. 

Sir: Send at once — fully prepaid and.cntirely free — complete particulars of your great offer for this month. 



■1 
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Here isTibur Chance to ouora 

ELECTRICITY 



HAWKINS ELECTRICAL 
GUIDES tell you just what 
you need to know :: :: 

Flexible Covers 
Handy Pocket-Size 
10 Volumes 
3500 Pages 
4700 Pictures 




A Number 
A Month 



Do you want to know the facts about 
the following electrical subjects ? They are 
all covered in Hawkins Electrical Guides. 



Electrical tisn* and aymbols- 
,nd insula tora — reaiatane 
iples — elasawa of dynamos — 



-static and 
I and con- 
irinaturea — 



Kin 1 Contains 348 ptur.es, 388 illustrations, 

* nurmnt electricity — primar/ cells — conductors 
duottviiy — magnetism — induction coils — dynamo 
windings --commutation — brushes, etc. 
Klft 2 *^ onta ' n * P*«m. 3'J4 illustrations. Motor principles — armature reaction — motor 

™ starting — calculations — brake horsepower — selection and installation of dynamos and 
motors — galvanometers — standard cells — current measurement — resistance measurement — 
voltmeters — wattmeters —watt hour meter* — operation of dynamos — operation of motors, etc. 

O Contains 300 paicea, 423 illustrations. Distribution systems — wires and wire cal- 

•* eulations — inside, outside and underground wiring — sign flashers— lightniiig protection 
— rectifiers — storage battery systems, etc. 

Kin A Contains 270 pages. 379 illustrations. Alternating current principles — alternating 
^ current diagrams — the power factor — alternator principles — alternator construction — 
windings, etc. 

A. C. Motors — synchronous and induction 
utator motors — induction motors — transformers; losses, 
erters — rectifiers, etc. 

illustrations. Alternating current systems — switching 
device* — circuit breakers — relays— lightning protector apparatus — regulating devices 
—synchronous condensers — indicating devices — meters — power factor indicators — wave form 
measurement — switch boards, etc. 

IMfl T Contains 316 pages. 379 illustrations. Alternating current, wiring power stations 
■ w"Ja f — turbines: management selection, location, erection, testing, runuing, care and repair 

— telephones, etc. 

Kir* Q Contains .132 pages. 43ft illustrations. Telegraph — simultaneous telegraphy and 

** telephony — wireless — electric bells — electric lighting— photometry, etc. 
■klfk Q Contains 322 pages, 027 illustrations. Klectric railways — electric locomotives — car 
■™"a • lighting — trolley car operation — miscellaneous applications — motion pictures — gas 
engine ignition — automobile self-starters and lighting systems, electric vehicles, etc. 
Klfl lis Contains 513 pages, 509 illustrations. Elevators — cranes — pumps — air compressors 
•s™ aUP — electric heating-— «lec trie welding— soldering and bra sing— industrial electrolysis 
— electro-plating — electro- therapeutics — X-rays, etc 

Also a complete 120-page ready reference index of the complete library. This index lias been 
planned to render easily accessible all the vast information contained in the 10 Klectrical guides. 
There are over 13,500 cross references. You find what you want to know instantly. 



motor principles — A. C. con 
construction, connections, testa— 
g^Q g Contains 293 pages. 472 



TESTIMONIALS 



"Hawkins Electrical Guides are priceless to me. They are the most 
concise treatise on electricity that have come into my reach." 

W. Francis Green, Phila. Electric Co., Philadelphia, Pa. 

"I would not part with Hawkins Electrical Guides for ten times their 
cost if it were impossible to replace them." 

Carl Fortes, Benicia Arsenal, Benicia, Cal. 

"Through the help I have received 
from my set of Hawkins Electrical 
Guides I have secured a position 
which pays me 100' r more than I 
was receiving before I owned the 
books." — Harlem Day, Centralis, III. 

"I find the Hawkins Electrical 
Guides very helpful in my every- 
day work.* 1 

J. W. Suter. West Penn. Traction 
Co., Pittsburgh. Pa. 



\7"0U need specialized knowledge today if 
■* you are to master electrical forces and 
command the high salary of an electrical ex- 
pert. Success in electricity will come through 
your ability to acquire and use the special- 
ized knowledge of others — knowledge collected 
and condensed in Hawkins Electrical Guides. 

Just think how much these books will help you. 
In Hawkins Electrical Guides you always have at 
hand for immediate reference or study, a wonderful 
work containing 4,700 illustrations and 3,500 pages 
which cover all the subjects, principles, theories, prac- 
tices, problems, troubles and ways of doing things 
electrically. If you are an Engineer, Electrician, 
Mechanic, Helper or Student, "Hawkins Electrical 
Guides" are a necessity in your daily work. 

The set contains ten helpful and practical volumes— writ- 
ten in clear, concise language — easy to understand — no 
wasted words — full of up-to-the-minute electrical knowl- 
edge which you can apply to the problems that come up. 

HAWKINS 

ELECTRICAL GUIDES 

The guides are pocket size. You can carry a volume 
about with you until you have mastered its contents. 
The subjects are indexed so that you can find your 
information instantly, arranged in the form of questions 
you would ask and the answers an expert would give you. 
It's like having a famous Electrical authority always at 
your elbow ready to answer any questions you ask. 

The Guides are truly beautiful books with flexible covers, 
gold title and edges and are well printed in large type on 
high grade paper. They are a pleasure to study and possess. 

The Whole Set Shipped 

TaT* "Vr\i i Fyrp Send no money. You 
* * **** * 1 cc must see and ex- 
amine the Guides before you can realize how 
valuable they are. It will cost you nothing 
to look them over. Use them in your work 
— pick up some information that will 
increase your earning ability. Decide 
for yourself that they are the most 
complete and clearly written elec- 
trical books ever published. Every book 
is complete in itself but the entire set 
is the best bargain. Accept this un- 
usual offer now — mail the coupon 
today. If you decide to keep the 
books you can make settle- 
ment at only $1 per month, 
until paid for. 



THEO. 
AUDEL 

& co. 

72 Fifth Ave. 

NewYork.N.Y. 

Please submit me 
for examination 

Hawkins Electrical 
Guides 'price $1 each'. 

Ship at once, prepaid, 
(he in numbers. If satis- 
factory I apree to send you 
?1 within seven days and to 
further mail you 51 each month 
until paid. 

USE PENCIL 
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Signature 



A 

NUMBER 

A 

MONTH 



Occupation 



EXAMINATION 
COUPON 



tT.nploycd by 
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The Tragedy of 
Middle Age 

Only eleven men out of 100 who are 25 today will 
be able to support themselves at 65. 



Popular Science Montldy 



We are average Americans, you and I, and 
life, with all its obstacles and disappointments 
is mighty dear to us. 

The days pass — the wheel revolves — and 
soon or late there comes the reali2ation that 
the years are piling up and that we are close 
on to middle age. 

Then inevitably there comes the thought: — 
"What ivill I be doing at sixty-five f" 

I look around me sometimes and think of 
the men I knew at twenty-five. How strong 
and healthy they all were then ! How full of 
promise and great dreams of the future! 

Success in large measure has come to some 
of them, and I am glad. Others have known 
the tragedy of dreams faded out, and I can 
read in their eyes that they have given up the 
struggle and are content to stay where they 
are — failures at forty. 

And always when I analyze the lives of 
these men 1 find the an- 
swer to their success or 
fcilt: re in one word — 
Health. 

Out of every 100 
healthy men who are 25 
years old today, 36 will 
be dead at 65 — 53 will be 
dependenton relatives or 
charity for support — 
only 5 will be well-off 
— only 6 will be self- 
supporting. 

We are average Amer- 
icans, you and I, and I 
want to tell you some- 
thing of the need and 
value of periodic health 
examinations, and what 
they have done for me. 

1 want you to forget, 
if you can, that this is 
an advertisement and to 
view it in the same 
broad, helpful spirit of sincerity with which 
it is written — to heed it, I might almost hope, 
as you would heed the advice of the world's 
foremost physicians. For it is just that. 

We all know that disease does not develop 
over night. Preceding every illness there is a 
long period of progressive change or breaking 
down that you are not wholly conscious of at 
the time, but which gradually reduces your 
natural powers of resistance. 

The problem would be simple if you could 
instantly recognize the first beginnings of dis- 
ease. But you cannot. It works insidiously 
— below the surface. Often special laboratory 
ordiignostic tests are. necessary. 

The trouble with most of us is that we don't 
know any more about our bodies than the 
average school-boy. Many a man realizes he 
is not at the top-notch of efficiency, yet is 
afraid to see his doctor. Almost blindly he 
gropes his way through life, fearful of disease 
and suffering, yet taking no step to prevent it. 

I have no doubt at all that nine people out 
of every ten who read this article will admit 
that they realize the value of periodic physical 
examinations. 

Six or seven will resolve to get such an ex- 
amination without delay. But procrastination 
and the pressure of business will dull the edge 
of resolution for some of them and only four 
or five will actually get the examination. 



HON. WILLIAM H. TAFT 

Chairman, Board of Directors 

PROFESSOR IRVING FISHER, 
of Yale 

Chairman, Hygiene Reference Board 

HAROLD A. LEY 

President 

JAMES D. LENNEHAN 

Secretary 

Directors 
Hon. Win. H. Tift Irving Flaher 
Henry H. Bowman Eutiene Lymin Flak 
Arthur W. I- aton Harold A. Ley 
Robt. W. de Forest Charles H. Sabin 

The Life Extension Institute has a Hy- 
friene Reference Board of loo leading scien. 
tine men, including the Sutgeon-Generals of 
the Army and Navy, and the U. S. Public 
Health Service; several Ex-Presidents of 
the American Medical Association; Com- 
missioners of Public Health, and others 
interested in the public welfare. A complete 
list will be furnished on request. 



I know exactly how it is because just a little 
over two years ago I was reading a Life Ex- 
tension Institute advertisement myself. 

I saw the logic of its arguments and I de- 
cided to do something. But then — 

I put the coupon in my pocket and pro- 
ceeded to forget it for three weeks — fotgot it, 
in fact, until one of my friends was suddenly 
stricken and I got to wondering if I was as 
fundamentally well as I thought I was. So I 
took the Institute's examination. 

It was the most thorough thing of its kind 
I have ever known. They didn't miss a single 
part of me. They tested my heart and lungs 
and kidneys — took my blood-pressure— made 
a microscopic examination of my blood— tested 
my eyes and ears— examined my teeth— pored 
over my personal history blank for traces of 
hereditary disease — told me about the quar- 
terly urinalyses — literally made a spot map of 
my body and my entire 
life. i 

I tell you frankly that 
that examination has 
added ten years to my 
life. You can't imagine 
what a load it has taken 
off my mind. I now 
know exactly where I 
stand and just what I've 
got to do if I want to 
live out my allotted 
three-score - years • and- 
ten. 

. The Life Extension In- 
stitutewas founded more 
than four years ago by 
ex-President Taft, Alex- 
ander Graham Bell, 
Prof. Irving Fisher, of 
Yale, Robert W. de 
Forest, Charles H. Sa- 
bin and one hundred 
other eminent authori- 
ties in this country and abroad. 

The one and only purpose of the Institute 
la just this: — To spread broadcast the prin- 
ciples of health that every man and woman 
ought to know to avoid disease and needless 
suffering, and to provide regular periodic 
health examinations at a moderate price to 
people in all walks of life. 

The Life Extension Institute is a public-wel- 
fare organization on a self-supporting basis. 
Two-thirds of the profits are set aside in a trust 
fund for public health work of a national scope. 

Nearly 100,000 men and women have been 
examined by the Institute and have received 
in addition its guidance and instructions. 

It makes no difference where you live. The 
Institute comes to you wherever you are. It 
has it's main office in New York, a branch 
office in Chicago, and a staff of 5,000 phy- 
sicians in all parts of the United States. 

We are average Americans, you and I, and 
I come to you today to urge you not to put it 
off. Business is important — pleasure is impor- 
tant — but nothing is more important than 
health. Without health there can be no suc- 
cess — no sixty-five without dependency. 

Don't put it off. Send in the coupon and 
leam all about the Life Extension Institute 
and the great work it is doing throughout 
the country. 



SEND IN THIS COUPON FOR FURTHER DETAILS 



P. S. M. Dec. 

GENTLEMEN : Please send me without obligation on my part, a copy of (i) l *tVegicct of the Human 
Machine" (2) List of too members of the Hygiene Reference Board (3)" The Growing Movement to J^rotong 
Human Life" and other literature descriptive of the services of the Life Extension Institute. 



Address. 



Name 

LIFE EXTENSION INSTITUTE, Inc. (Dept. R> . 25 W. 45th St.. New York. Chicago Office : 5 N. Wabtsh Ale 




:H 1 P PROCESS. 



20th Century Book of 
Recipes, Formulas 
and Processes 

This book of 800 pages is the most 
complete Book of Recipes ever pub- 
lished, giving thousands of recipes 
for the manufacture of valuable arti- 
cles for every-day use. Hints, Helps, 
Practical Ideas and Secret Processes 
are revealed within its pages. It 
covers every branch of the useful 
arts and tells thousands of ways of 
making money and is just the book 
to have at your command. 

10,000 Practical Formulas— The Best 
Way to Make Everything 

The pages are filled with matters 
of intense interest and immeasurable 
practical value to the Photographer, 
the Perfumer, the Painter, the Manu- 
facturer of Glues, Pastes, Cements 
and Mucilages, the Physician, the 
Druggist, the Electrician, the Erewer, 
the Engineer, the Foundryman, the 
Machinist, the Potter, the Tanner, 
the Confectioner, the Chiropodist, 
the Manufacturer of Chemical Novel- 
ties and Toilet Preparations, the Dyer, 
the Electroplater, the Enameler, the 
Engraver, the Provisioned the Glass' 
Worker, the Goldbeater, the Watch- 
maker and Jeweler, the Ink Manu- 
facturer, the Optician, the Farmer, 
the Dairyman, the Paper Maker, the 
Metal Worker, the Soap Maker, the 
Veterinary Surgeon and the Tech- 
nologist in general. 

A Mine of Information 

A book to which you may turn with confi- 
dence that you will find what you are looking 
for. A mine of information, up-to-date in 
every respect. Contains an immense number 
of formulas that every one ought to have that 
are not found in any other work. One useful 
recipe will be worth more than ten times the 
price of the book. 

Price $3.00 

POPULAR SCIENCE MONTHLY 
225 West 39th St., New York 
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How I Improved My Memory 

In One Evening 

The Amazing Experience of Victor Jones 



"Of course I place you! Mr. Ad- 
dison Sims of Seattle." 

"If I remember correctly — and I 
do remember correctly — Mr. Bur- 
roughs, the lumberman, introduced 
me to you at the luncheon of the 
Seattle Rotary Club three years ago 
in May. This is a pleasure indeed! 
I haven't laid eyes on you since that 
day. How is the grain business? 
And how did that amalgamation 
work out?" 

The assurance of this speaker — in 
the crowded corridor of the Hotel 
McAlpin — compelled me to turn and 
look at him, though I must say it is 
not my usual habit to "listen in" 
even in a hotel lobby. 

"He is David M. Roth, the most 
famous memory expert in the United 
States," said my friend Kennedy, an- 
swering my question before I could 
get it out. "He will show you a lot 
more wonderful things than that, be- 
fore the evening is over." 

And he did. 

As we went into the banquet room the 
toastmaster was introducing a long list of the 
guests to Mr. Roth. I got in line and when it 
came my turn, Mr. Roth asked, "What are 
your initials, Mr. Jones, and your business 
connection and telephone number?" Why 
he asked this, I learned later, when he picked 
out from the crowd the 60 men he had met 
two hours before and called each by name 
without a mistake. 'What is more, he named 
each man's business and telephone number, 
for good measure. 

I won't tell you all the other amazing things 
this man did except to tell you how he called 
back, without a minute's hesitation, long lists 
of numbers, bank clearings, prices, lot num- 
bers, parcel post rates and anything else the 
guests gave him in rapid order. 

When I met Mr. Roth again — which you 
may be sure I did the first chance I got — he 
rather bowled mc over by saying, in his quiet, 
modest way: 

"There is nothing miraculous about my 
remembering anything I want to remember, 
whether it be names, faces, figures, facts or 
something I have read in a magazine. 

" You can do this just as easily as I do. Any 
one with an average mind can learn quickly 
to do exactly the same things which seem so 
miraculous when I do them. 

"My own memory," continued Mr. Roth, 
"was originally very faulty. Yes it was— a 
really poor memory. On meeting a man I 
would lose his name in thirty seconds, while 
now there are probably 10,000 men and 



women in the United States, many of whom 
I have met but once, whose names I can call 
instantly on meeting them." 

"That is all right for you, Mr. Roth," I 
interrupted, "you have given years to it. But 
how about me?" 

"Mr. Jones," he replied, "I can teach you 
the secret of a good memory' in one evening. 
This is not a guess, because I have done it 
with thousands of pupils. In the first of seven 
simple lessons which I have prepared for home 
study, I show you the basic principle of my 
whole system and you will find it — not the 
hard work as you might fear — but just like 
playing a fascinating game. I will prove it to 
you." 

He didn't have to prove it. His Course did; 
I got it the very next day from his publishers, 
the Independent Corporation. 

When I tackled the first lesson, I suppose 
I was the most surprised man in forty-eight 
states to find that I had learned in about one 
hour how to remember a list of one hundred 
words so that I could call them off forward 
and back without a single mistake. 

That first lesson stuck. And so did the 
other six. 

Read this letter from C. Louis Allen, who 
at 32 years became president of a million dol- 
lar corporation, the Pyrene Manufacturing 
Company of New York, makers of the famous 
fire extinguisher: 

Now that the Roth Memory Course is 
finished, I want to tell you how much 1 have 
enjoyed the study of this most fascinating 
subject. Usually these courses involve a 
great deal of drudgery, but this has been 
nothing but pure pleasure all the way 
through. I have derived much benefit from 
taking the course of instruction and feel that 
I shall continue to strengthen my memory. 
This is the best part of it. 1 shall be glad of 
an opportunity to recommend your work to 
my friends. 

Mr. Allen didn't put it a bit too strong. 

The Roth Course is priceless! I can abso- 
lutely count on my memory now. I can call 
the name of most any man I have met before 
— and I am getting better all the time. I can 
remember any figures I wish to remember. 
Telephone numbers come to mind instantly, 
once I have filed them by Mr. Roth's easy 
method. Street addresses are just as easy. 

The old fear of forgetting (you know what 
that is) has vanished. I used to be "scared 
stiff" on my feet — because I wasn't sure. I 
couldn't remember what I wanted to say. 

Now I am sure of myself, and confident, 
and "easy as an old shoe" when I get on my 
feet at the club, or at a banquet, or in a busi- 
ness meeting, or in any social gathering. 

Perhaps the most enjoyable part of it all 
is that I have become a good conversation- 
alist — and I used to be as silent as a sphinx 
when I got into a crowd of people who knew 
things. 

Now I can call up like a flash of lightning 
most any fact I want right at the instant I 
need it most. I used to think a "hair trig- 
ger" memory belonged only to the prodigy 
and genius. Now I see that every man of us 
has that kind of a memory if he only knows 
how to make it work right. 

I tell you it is a wonderful thing, after grop- 
ing around in the dark for so many years, to 
be able to switch the big searchlight on your 



mind and set instantly every thing you want 
to remember. 

This Roth Course will do wonders in your 
office. 

Since we took it up you never hear anyone 
in our office say "I guess" or "I think it was 
about so much" or "I forget that right now" 
or "I can't remember" or "I must look up his 
name." Now they are right there with the 
answer — like a shot. 

Have you ever heard of "Multigraph" 
Smith? Real name H. Q. Smith, Division 
Manager of the Multigraph Sales Company, 
Ltd., in Montreal. Here is just a bit from a 
letter of his that I saw last week: 

Here is the whole thing in a nutshell: Mr. 
Roth has a most remarkable Memory 
. Course. It is simple, and easy as falling off 
a log. Yet with one hour a day of prac- 
tice, anyone — 1 don't care who he is — can 
improve his memory 100% in a week and 
1,000% in six months. 

My advice to you is don't wait another 
minute. Send to Independent Corporation 
for Mr. Roth's amazing course and see what a 
wonderful memory' you have got. Your div- 
idends in increased power will be enormous. 

Victor Jones 

While Mr. Jones has chosen the story form for this account 
of his experience and that of others with the Roth Memory 
Course, he has used only facts that are known personally 
to the President of the Independent Corporation u-ho 
hereby verifies the accuracy of Mr. Jones' story in all its 
particulars. 

Send No Money 

So confident is the Independent Corpora- 
tion, the publishers of the Roth Memory 
Course, that once you have an opportunity to 
see in your own home how easy it is to double, 
yes, triple your memory power in a few short 
hours, that they are willing to send the course 
on free examination. 

Don't send any money. Merely mail the 
coupon or write a letter and the complete 
course will be sent, all charges prepaid, at 
once. If you are not entirely satisfied send it 
back any time within five days after you re- 
ceive it and you will owe nothing. 

On the other hand, if you are as pleased as 
are the thousands of other men and women 
who have used the course, send only $5 in full 
payment. You take no risk and you have 
everything to gain, so mail the coupon now 
before this remarkable offer is withdrawn. 

FREE EXAMINATION COUPON 

Division of Business Education 
Dept. 7712 119 W. 40th St. New York 

Publishers of The Independent 
" The Most Satisfactory War Journal in A merica " 
Please send me the Roth Memory Course of seven 
lessons. I will either remail the course to you within 
five days after its receipt or send you $5. 



Name . 



Address. 
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TO LEARN 

MUSIC 
AT HOME! 



Piano, Organ, Violin, Cornet, Guitar, Banjo, Mando- 
lin, Harp, 'Cello, Trombone, Flute, Clarinet, Ukelele, 
Saxophone, Piccolo, Sight Singing. 

No longer need the ability to play be shut out of your life. 
Just mail coupon or postal to-day for our new Free Book. Let 
us tell you h.w you can easily, quickly, thoroughly learn to 
play your favorite musical instrument by note in your own 
home, without a teacher bv our New Improved Home Study 
Method. WITHOUT PAYING A CENT FOR LESSONSI 
Different, easier thin private teacher way— no tiresome, dry 
exercise— no inconvenience, no trick music, no "numbers," 
yet simple, wonderful, amazingly easy for even a mere child 

v LESSONS FREE! 

F We want to have ^NE PUPIL IN EACH LOCALITY AT 

Bonk V °NCE to help ad ertise oik wonde ful easy system of teach- 
Couoon lng mjsic - .'" >R A LIMITED TIME we tlicrefo e offer 
lis school N. our marvelous leanns FREE. < nly charge is for postage 
of Music > and shcct rnusic. which is small. Beginners or ad- 
812 Brunswick V vanccd pupils. Get all the proof, facts, letters from 
BMC. N.v. \ puoils. AM \ZI >'G FREE OFFER and fascinat- 
Please send mo your ^ ing Mew Bmk iust issued. 

sons''!? Mull ""and'piir WRITE Thi V s vour opportunity for free 
tlfularenfyour n er ..f free V. V t m,ls,c lessons. Write to-day for 
lessons on any Instrument. ^ free book and full particulars. £end a 



Success 

"Sine: I've been taking your 
lessons I've made o er ^60 
with my violin. \ our lessons 
surely are fine." — Melvin 
Freeiand, Macopin, N. J. 

"When I started with you I 
knew nothing about the Cor- 
net or music, but now I can 
play almost any piece of 
music." — Kasson Swan, Den- 
mark. Col. Co., Nova icotia. 

"I want to extend the hearti- 
est approval of your Piano 
Course. It has done more for 
me than years of other les- 
sons." — Moxle N. Lewis, 819 
JefTe.son, Neosha, Mo. 

"The folks at home arc de- 
lighted to hear me play the 
Organ so well. You ha' c a 
wonderful system of teaching 
music." — M. F. Allard. Cara- 
quet, N.B. 



Vame 



City. 



sy^ws.eard, letter or coupon. Write M.W. 

\ U. S. SCHOOL 

«^S12 Brunswick Bldg. 



OF MUSIC 

New York. N. Y. 



Revolution 

Joan Paul Marat will forever be 
associated with the Reign of Terror 
daring the French Revolution. 
Again throughout the world 
thrones tremble and empires 
totter in the great war now in 
progress. How are we to 
judge of the momentous 
questions arising f ont this 
except f oni the 
lessons of the past? II 
would know every 
prine plo. 



you 

eacm.ee f o 

every strtignle for 
liberty then em- 
bca* e |Uh opportu- 
nity to pi e> t D 
yotir b'>mo the 
Wo bl fnmetl 
publieution 





COUPON 



Western \* v 

Newtoaoer v 

Association ^Of*. 
140 St. DMriMn St.. XT* 

CHICAGO, ILL. X q 

Please *n i ; l i*. 'r«e«a-n~ 

pie pitai o' ''i i >>' i 
History o' the World. I 

t ulnir phot^icr vur s 
Napoletn and (' nar and «t te 
me full p rt culars of yo .r soe *ial 
o leT to Popular Science Monthly 
readers. 



Address 



Ridpath's 
History.heWorld 

|V/fOKE than a quarter mil- 
lion sets of this great his- 
tory have been sold, and every 
purchaser is more than satis- 
fi d. We offer the latest 
edition, brand new, down to 
date, beautifully bound in 
half-morocco, at a 

Great Sacrifice in Price 

We will name our special low 
price nnd easy terms of payment 
only n d rect letters to those whom I the 
CO pon. Tear off the coupon, write your 
m fie and addreaa plainly and mall. We 
do nit p'lblsh ourBpedal low price for the 

re son that the price U toon to be ad- 
-ranee ' on 1 erount of the tren endous 
iD.crei«eln the rostof manufa"t ire and 
to print our low price broadcast wo Id 
cause Inlury to the sale of future editions. 

32 Pages Free! 

We will mail f ree a beautiful 32-p"fte 
booklet of sample pases from Ridpath's 
History of the World to ©very reader 
who malls to us the coupon. 



-Mail thisCoupon- 




Popwlar Science Monthly 
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'The Construction 

of Small 

Alternating Current 
Motors" 

By A. E. Watson, E. E., Professor of 
EUctrical Engineering in Brown 
University. Providence, R. I. 



This book contains complete in- 
structions for building small alternat- 
ing current motors in several sizes. 
The designs will be found to be in 
harmony with those of the very best 
manufacturers. 

Important Information 
for Electricians 

Some of the subjects taken up are 
" Characteristic features of alternating 
current motors," "Construction of 
a one-half horse-power, single-phase 
induction motor," "Construction of a 
one-kilowatt, two-phase or three-phase 
alternating current generator or a one 
horse - power synchronous motor," 
"Procedure in testing and using an 
alternating current generator or syn- 
chronous motor," " Construction of a 
one-half horse-power single-phase com- 
pensated series motor." 

Clear, concise directions and careful 
drawings are features of this book. 
79 Pages, 47 Illustrations. 

Price, *1A 

BOOK DEPARTMENT 

Popular Science Monthly 

225 West 39th Street, 
New York City 
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Wed.Thur/Fn 
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Learn Shorthand 
that Quick 

No longer is it necessary to spend months of time studying shorthand. You can 
master all the lessons in K. I. Shorthand at home in five evenings. Don't doubt 
this positive truth! Send for free lessons — also convincing proof that this is the 
simplest, most practical, lowest-cost course in stenography by personal corres- 
pondence instruction. 




ShOtttUUld 

The Universal Speed-Script 



Undoubtedly you have heard of this new and revolutionary short- 
hand system — the simplest and most practical in the world. Used 
in the Army and Navy and in numerous other governmental places. 
Us^d by court officials, by doctors, business-men, teachers, clergy- 
men, lawyers, reporters — and those in hundreds of other occupa- 
tions. 

It is the universal speed-script — the easy-to-learn, never-forgetalde, 
lightning writing. 

Not only is K. I. Shorthand acquired with wonderful speed and ease 
— but it is so standardized as to make for ptrfe t legibility and absolute 
accuracy. Notes years old may be read as easily as when fresh. 



Thousands of students have learned K. I. Shorthand who never 
dreamed they could master the old, complicated systems. 

For instance I — E. A. Fulton says: "Four months ago I knew abso- 
lutely nothing of the first rudiments of shorthand. To-day I am hold- 
ing a position as stenographer in the office of Inspector of Buildings, where 
the terms apply almost wholly to building construction." 

Henry Dranke writes: "Already I can write so or more word* per 
minute and it took only about a quarter hour each day for ten days." 

A. Tompkins, journalist, writes: "Your system is excellent, being 
simple, yet comprehensive. I find it fascinating in my work as a press 
correspondent. 

The above are but a few of legions of testimonials which we are 
ready to give you with full addresses. 



On 30 Days' Approval Send No Money 



Everybody needs K. I. Shorthand — those in business and the profes- 
sions for their personal ready use — as well as by regular stenographers. 
It is the greatest time-saver compared to the amount of effort and in- 
significant cost necessary to acquire it. It will help you to record 
preci uis ideas instantly. It will do your remembering for you. It 
developes your all-'round efficiency tremendously. 

If you are going to be a stenographer, learn K. I. Shorthand because 
it will fit you for practical work far ahead of the old systems. Learn it 
because you will give greater satisfaction to your employer by enabling 
you ti transcribe all di lotion perfe.lly, no matter how complex. No 
guessing necessary. 

Do you know anything about shorthand? Well, then you know that 
what makes old systems hard to learn is the maze of special rules — 
positi ins abive. below ,ind on the line — light and heavy shadings, etc. 
They cause mental friction and retard speed; therefore they do not 
exist in K. I. Shorthand. 

You learn in your own home by our mail tuition course. You will 
have all the personal h. Ip of out instruction staff that you need. We 
are not content to let you shift for yourself after you receive the lessons. 
When your stenographic competency is established, we award you a 
recognized Certificate of Proficiency. 

KING INSTITUTE,^ 

154 East 32d Street NEW YORK, N. Y. 



K. I. Shorthand is offered on the most liberal terms right now. Do 
not miss this opportunity. Send immediately for the first two lessons 
free. You may then cmtinuc the entire course on a month's approval. 
Do not send money. V» give you a positive guarantee that you can 
learn or no cost to you. King Institute is incorporated in New York 
State, $100,000 capital. 



Cut out and mail the coupon, 
or write asking tor tree 
lessons, complete information 
and many more wonderful tes- 
timonials. Be sure to mention 
"Popular Science Monthly." 

USE THIS COUPON FOR FREE LESSON ENROLMENT 




"Talk as fast as you 
like. I am taking it 
down in K. I. Shot I- 
hand" 



KING INSTITUTE. Inc. 
154 Ea»t 32d Street, New York, N. Y., 

Please send me FREE, the first lessons in K. I. Shorthand, 
also full information. 

Name 

Address ee-iss 



Popular Science Monthly 




Finish This Picture 

Fill in the missing lines. See how 
close you come to the original draw- 
ing. The above picture was drawn 
by Student Wynn Holcomb. We 
have a great number of students and 
graduates whose work appears in 
magazines and newspapers all over 
the country. 

Can You Draw ? 

If you like to draw, write for our 
book. Read about our new method 
Home Study Course in cartooning, 
illustrating, designing. Learn at 
home, by mail, in spare time. 

Become an Artist 

Illustrators, Cartoonists, Commercial Artists 
make big money. You can earn $25 to $100 a 
week and more. Learn under personal direction 
of Will H. Chandlce, famous newspaper, maga- 
zine, advertising ar:ist of 30 years' successful 
experience. 

Book and Outfit Free 

Complete outfit free to new students. Write 
for handsome book, "How to Become an Artist." 
Tells what Course includes, shows many draw- 
ings made by Director Chandlee and many 
students. 

Write Postal NOW 

Don't miss our book. Even if you have no 
previous knowledge of drawing, our Course will 
enable you to become a successful cartoonist or 
illustrator. Many students earn money while 
they are learning. If you are ambitious to get 
ahead, to earn more money, write for our free 
book and special offer now. You can do as well 
as our other successful students 1 Write now for 
free book. "How to Become an Artist." Mail 
letter or postal. 

WASHINGTON SCHOOL OF ART, Inc. 

11112 H Street N. W. Washington, D. C. 



FREE COUPON 

WASHINGTON SCHOOL OF ART, Inc., 

11112 H St., N. W., W.ahimton. D. C. 

Without any obligation on My part, plrase tend me your 
Free Art Booklet and Special Free Drawing Outfit OHcj with 
reduced terras to new students. 



Name 

Address . 



BE WELL AND KEEP WELL 

The Roche Electric Hygienic Machine 

Will Help You Do So 
SHOULD BE IN EVERY HOME 
30 DAYS TRIAL 

Uecause there are mi many common, every-day ailment* that the Roche Hyeier.tc 
Machine helps to relieve 

THE VIGOROUS MAN OR WOMAN IS LEADER OF ALL 

Thenc arc the day* of the "survival of the fittest ". Tttu men and women who are 
vfgoroua and strung radiate their health and attract ail to them. They prosper in 
business and have friends. 
You cannot realise the benefits derived from this machine until you have tried it. 
Nil treatment will convince you of it« extraordinary dualities. If you are a sufferer 
from any 01 the Well known diseases t<» which humans are subject you will be 
interesiei in this machine. If you wisn visor, wish your muscle* firm 
and clastic. 




Invented and 
Patented by Prof. 
J. B. Roche, January 
19, 1915 



vish helu to 

NORMALIZE YOUR WEIGHT 

In ahort. If you want to be numbered i 
, Stromr, vital members of aociety, if y»u i 
10- from nervou stirs* or other ordinary disc 
you should investigate this machine. 



the 



book, mrc 



am 



• hi. 



a (ratvantc nuisance: but a a-enuino health bfj 
No wires to connect. All you have to do_i: 



_ . ibrator 
a nbjb frequency or 
g, life prolonging apparatus. 
(V on the switch lie sure to 
" ' means YOU J Address ; 



write for FREE BOOK. It Is for men and women who'want to bec.We healthy, vigorous end efficient. 

ROCHE ELECTRIC MACHINE COMPANY, P. S. Grand Rapids, Michigan 



ELECTRICITY MADE SIMPLE 

A book devoid of technicalities. Simple, plain and 
understandable. $1.00 Postpaid. 
Papular Science Monthly, 225 W. 39th St, New York 




w 




Waltham 
Elgin— Illinois 
Hamilton and 
South Bend in 
Rich Gold Cases 
30 Day Free Trial 



Send No Money! 



Just tell us the Watch you want 
We have it for you. We make lower 
prices and more liberal terms than any 
other House in the country. Send your name 
and address and we will send you our Free Cat- 
alog and Monthly Cut Price Bulletin, Bhowins; 
all Kinds of Watches, Diamonds, Jewelry, etc. 

Sent on Approval 22 

Erery article ffuaranteed. Your selection will 
be sent on SO days* approval. No red tape- 
No security — No interest. A new deal for 
square people. Your name on a postal will do. 
WmM^* We operste a chain of Branch 
:-j^*ssj? Stores, and if you answer at once 
we will send you "Ad" showing our Big 
Speclsl Watch Sale now Coins; on. 

HARRIS-GOAR CO. Z&g&m* 

Wo DO Am W *+dvrtl99. 




Terms as 
low as II. (10 
down ami Jl-'" 
par month. Mando- 
lin <»r Guitar sent on ap- 
proval. Liberal allowance 
on old instruments in »i- 
chance tor the Gitwn " , 
(Jet our new Fraa Book- 
112 pases. Ill lUtidtia- 
tiona. Valuable Infor- 
mation for player and 
tescher. Explains won- 
derful new violin con «t ruction witl. 
carved and graduated and FWs 
and Stxadivartus Arching. Also 
fraa treatise on "How to Practice." 

Teach and Sell the Gibson 
Make $1,800 to $5,000 
or More a Year 

Become a teacher. Splendid opportti 
niliea for Mandolin and Guitar U-ach 
en>— eltlier aex. In every locality, foi 
private and class instruction ami salt 
of "Gibsons. " They hcvu "made" 
many a teacher professions II y and 
financially. Wo hare pern ancnt 
teachinjr and business opportunity 
now open for cither sax. Other 
positions pending 1 . Write promptly 
A. C. Brockmeyer, St. Louis. l *" 
Toacher and Ihrector, writes: 
d'> iiu.noo business In 191 01 

? 7,000 In 191(1." Win. Place. Jr., IVovidet.ee. ft- I., Star So lot 
or Victor, unqualifiedly .odors** the "GIBSON.** 

DO BUSINESS ON OUR CAPITAL 

Itecme our agent. We help sell. Agents' territory protected. 
Stock furnished. W* psy tfce advertising. You make th* profit 

You pay for the ie.«-dji w' 

"fetal 



"W.ll 



''Still Hunt." FREE bo 



i book 



•or 

MOW. till out the coupon, 



Matra.**hy Ai 

Midi.. U.S. A. Geiitlemni: \S ill, \ auccrmful director. Wm.Pl.t. 
cut obligation send me frsa book \ Jr. Write now for < atalog, 
complete Catalog-, free treatise. .Treatise "How to Practir- 
also information about the Wm. \ Psych tdogicallyKs plained 
Place, Jr., book and instrument \ all free. IV*n " 
Chocked. If tcSCbcr check hereQ 

□ Mandolin □ Mando-bass 

□ Maadola OGuitar 

□ «andc-celto Ob I I A li 

Saint 

Addrttt . . 

■ - nor* y>Mi 



). » urcneii 

Sjfc\TtW 
se. \ Treat U 

Wm, \ Psychr 
ment \ all fr. 

'-n bo» 

\g.bson-mandolin 

□ H^p-suiur V GUITAR CO. 

\ 492 Parsons St, 

\Kinmazoo.Mich., 
U. t L 



) :\ checked Instrument 




Play It 10 Days Free 

' We will send you any Colombia brass instro- 

, meat on 10 days' free trial. If you don't Hod it the 
| -C easiest blowing instrument In the world, send it 
1 \ back. If you decide to buy, pay a little each month. 

Write 3 ToHav! Send your name and address for 
In full color. The booklet !■ FREE. Write today -RIGHT NOW. 

Harry B. Jay Cs_ Dept. 1209, 542 W. Jackson Bird. Chicago. HI. 





I won World's First Prize for bast course In v 
Penmanship. Under my Kuld mre you can 

bocome an expert penman. Am placins many of ray 
students as instructors In commercial colleges at high 
salaries. If you wish to become a butter penman, write 
me. I will send you FREE one of my Favortt* Pens 
and a copy ot the Ransomerian Journal. Write today. 

C W. RANSOM, 379 Essex Bldg., Kansas dtj, Mo. 

The Classified Advertisements on page 94 
do not occupy extensive space nor re- 
quire elaborate illustrations to tell their 
stories. They are grouped under sepa- 
rate headings which act as magnets to 
attract your attention to what they 
have to offer. Often they lead to just the 
article for which you have been searching. 



Are You in 
Army or Navy ? 

These Books Will Help You 

Just tell us what branch of the 
service you are now in or want to 
enter. Here are some books we 
recommend : 

Field Service Regulations 75c 

Blue Jackets Manual $1.00 

Manual of Physical Training. . .75 

Ship and Gun Drills 60 

Small Arms Firing Manual 75 

Signal Book United States 

Army 35 

Non - Commissioned Officers 

and Privates Manual 50 

Military Observation Balloons . 3.00 

The Mechanics of the Aero- 
plane 2.90 

Deck and Boat Book, Li. S. 

Navy 60 

We pay the postage on all books. 

POPULAR SCIENCE MONTHLY 
225 West 39th Street 
NEW YORK 
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WIRELESS 

For the Men in the Draft 

The Y. M. C. A. Padio School fits you in a fihort time 
for service aa a wireless operator in . rmy rva.y or 
Aviation. 

Tho sands of three trained men am needed to fill 
responsible commutator**, Iho pay is good and pro- 
motion rapid. Wn have trained h.Ddreda of men who 
are making: iiood. 

Reasonable- rnten — modern equipment — competent 
instr .ctors. 

Coif — Writ* — Phone 

Y. M. C. A. 

86th St & Lexington Ave., New York 



East Side 

Branch 
Lenox 6051 



P StOI 



■ 



Prof. 
Henry 
Dickson, 
Principal 



The Key 

To Succen 
The secret of busi- 
ness and social sue* 
:ess is the ability 
to remember. 1 can 
make your mind an infallible] 
classified index from which you can | 
Instantly select thoughts, facts, [ 
| figures, names, faces. Enables yon I 
to concentr.tr, develop self - control, I 
overcome basfirulneas, think oa your | 
feet, address sa audlanee. Easy. Simple. I 
The result of 20 yearn' experience do- I 
■eloiiInB memories of thousands. 
Write Toda* lVir frM> booklet "How a> I 
• • ■ - - " H-mimber" and Copy.! 
k "^gg** »*j • *" g n r Test, shw how to obtain my 1 
k rKL-i. book. How To Cpeak In I*ublie. I 



Dickson School of Memory, 1929 Hearst BUg., Chicago, If*. 

Gov't Jobs £ 

Short hours. Easy work. No strikes. No hard times. 
Strarly, lifetime position*. $36 to Sl&U a month to start. 
Quick promotion. 




If yon are an American 
Citizen l» or over write 
for l'KEE book thai tails 
about these and man* 



MEN WANTED! 

Other wonuerf ul advantages offered by U. 8. Government Railway Mall 
Post Office, Custom Houco, Panama Canal and olbei divisions, Prepaid 
under former Cfvll Service Secretary -Examiner You can Qualify. 
Write for KRF.R BOOK and Special Day Offer NOW. 
Patterson Civil Service School, 1612 New* Bid*;.. Rochester, N.Y. 

Comtra cartoons com- 
mercial newspaper and 
magazine Illi strut inn . 
1 astel crayon portraits 

and laahltms Ea n $25 
to $200 a week. I y 

our simple method your 
talent Is quickly de- 
veloped without Interfering with present work. By Mall 
or Local Classes The largest pr*c ica art f ehool In 
the world. \* rifc; for full particulars and list of successful 
pupils, illustrated prospectus, etc. I ndorsed by news- 
papers and magazines. 

1SS4H lATt.ll ART -T ( l> I OS. 6H0, I lot Iron Bnthllnr. h'ew Vork. N.i. 




Amazing Profits 
In Mushrooms 

Anybody can add S1A lo %iV 
per week to their income, in 
spare lime, entire year growing 
rnuidiroon in cellars, sheds, 
barrs. ! - ■ . ■ etc. I tell you 
• here <n sell ill hichest prices. 

Free Wnstraleii li sirnrtion Booklet 

HIRAM BARTON 
Desk 6 329 W 48a Si . New York 



"STAMMERING 



Its (avise aj\cf (Sire " 



Too can be quickly cured If you stammer. 



Send 10 cents, coin 
and Stuttering-. 
i.j siutu-iuiK for 



It tells h 

20 years. BENJAMIN N . BOCUE 

| nan North Illinois street Inganapojjo. Indiana J 



COPY THIS SKETCH 

and let'a see what yon can do with ft. 
I'urtiMininIB and illiia ■ tutors earn from 120 
to 1125 or more per wi-ek. My practical 
system of personal -ndiviilual lensuns by 
mail will itevelup your lakiit Kilteen 
years' successful work for newspaper* 
ami nsawslOrS WOWkia me toirmc-h you. 
Send sketrh of Um-le -nui with 6c In 
stampo f<ir tef t lesson plate: also collec- 
tion of ilrswimrs showing possibilities for 
YOU. Slat* your agm. 

TheLandonSchool SSSX e^, 

1451 Sch„fi.id Bldg., CloeLnd. O 




$ SHORTHAND 
IN 3D DAYS 



Ilny.l SylLblr Snt.m— wrll'.n with ontr nln« rh.rart.r*. No 
"twi.ltlnn." — «n "rukd tin»»"— no ".hBdliif" — no "word 

•le 1 ."— no "ooH notes." 81 rratiirjil .r.trrn thftt . an 

h* lo.riwd in HO Hay. at homo .MioV. iitilitinn spur, ttrno. 
For full nowrinttvp matter, free, addreee 

CHICAGO CORRESPONDENCE SCHOOLS. 
549 Unity RH-. Chicago. III. 




We guarantee at any time 
during the first year of your en- 
rollment to refund the entire 
amount paid if immediately 
upon the completion of ten 
examinations you notify the 
school that you are not sat- 
isfied with your Course. 



arc You Guarantee 
YOUR Service? 



w 



■ 



ILL you guarantee your service to your 
employer as we guarantee our service to 
you ? CAN you ? Think it over. Think 
what "absolute satisfaction" means in dollars and 
cents — if you can deliver it. Guaranteed service is 
sim ply the difference between "getting by" and 
GETTING ON. If you are only "getting by," if you aren't 
increasing your earning power, or if you can't guarantee 
your service, then you need and should get specialized training. 
It is the only known way to increase your pay, better your 
position and your prospects. 

We GUARANTEE 

Our Training 

Make no mistake about that! When we undertake to 
make you a skilled worker in your line, we absolutely 
and unreservedly guarantee to satisfy you insofar as quality 
and thoroughness of training go. We accept students on no 
other basis but that of satisfaction or money back- Twenty-five 
years" experience enables us to stand back of our work. We 
know HOW well enough to guarantee our service to you. You 
risk nothing by enrolling. You can't lose a cent. Our training will 
enable you in a very short while to guarantee your service because 
of your training. That means the position you want and bigger pay. 

Test Yourself Gon ? e , 0 ? 1 

Don t doubt 



what training can do for you until you 
try it. Don't think you can't master the 
lessons until you test yourself. You have 
the same chances, and can do equally as 
well, as any of the thousands of students 
who owe their success to American 
School training. Take ten examinations 
before deciding. Then if you don't feel 
satisfied with your progress, or if you 
still think our training won't help you 
to earn more money, you can quit and 
not be out one cent. You owe it to 
yourself to make the test. 




Training Decides Pay 

There is no question about it. You get 
paid only for what you can DO. That 
depends on what you KNOW. Increase 
your knowledge with one of our prac- 
tical Courses and your earning power 
increases accordingly. You can train 
at home in your spare time — backed 
by the assurance that we guarantee 
to satisfy you. Let us send you our 
Free Bulletin and full details of our 
money -back guarantee. It will not 
obligate you. Check and mail the cou- 
pon TODAY. 



AMERICAN SCHOOL 
of Correspondence ZXlT^ZTZ 



..Electrical Engineer Structural Engineer 

..Electric Light and Power Mechanical Enuii 



Superintendent 
..Hydroelectric Ensrineer 

Automobile Enaineor Telephone Engineer 

Automobile Repairman rt'Ieirraph Engineer 

Airplane Mechanic Wire ess Operator 

Hifrh School Graduate Architect 

General Education Course "P 1 !? 1 "* Contractor 

Cora. School Branches Civil Engineer 




... Shop Superintendent 

Steam Engineer 

Draftsman and Designer 

Law ver 

.. .Business Manager 



Stenographer 
Fire Insurance Expert 
Sanitary Engineer 



Cert. Public Accountant Meat ins and Vent. latin 



..Accountant and Auditor 
. Bookkeeper 



Engineer 
..Master Plumber 



Check Course you 
are Interested in and 
mall the Coupon 



Name 



Addr 



Men-Come On! 

'THE big opportunity is here. Come on and fill useful jobs. Be 

a designer or a draftsman. You men of 16 to 21 and 31 to 60 — here is the 

great chance of a whole life. You are wanted — don't hesitate. Salaries bigger than ever, 
ositions crying out for men. Help your country and advance yourself. Men eagerly sought 
for in Ship Building, Munition Plants. War Industries. Railroad Car, Locomotive Building, 
Special Machinery, Automatic Tool Designing, Modern Manufacture, Labor Saving Appliances 
and every other line of machinery. 

Learn Drafting— Fill Jobs 

You who have been waiting to get out of the rut — open the door and come on 

in. You can have these jobs. You can make this money. I have been training draftsmen for 
25 years. I know what thev need quick to fill the very jobs open. Mail the coupon below for 
valuable book explaining how you can become a skilled, high priced draftsman in a short time 
and get the experience required. This book is FREE at present. Send for it TODAY. 

Chief Draftsman 

on practical work. Here is an 
opportunity for a limited and sel- 
ected number of ambitious men to 
receive individual training. As 
Chief Draftsman ofa large and 
old established Company I have 
trained on practical home Btady work 
hundreds of men who a.-e now drawing the highest top 
notch sulariea. At present I can accept a few more to be 
trained by me personally until competent and until they 
have experience to hold a position " " 



Popular Science Monthly 




9 first class draftsman. 



Drawing Table 

Also FREE 



In order to train you oa 
reiralar draftsman 'a work 
to ifet practical working 
experience. 1 Kive you bv- 
•idea all the working tools 
auto KKKE a regular ad- 
Me drafting table if 



itn table 
1 accepl 



. accept joo aa my stu- 
dent, the name table that 
I on myself . 




This $15 

Draftsmans 

Working Outfit 

Free! 

Because of the urgent demand for more and better men in the draft- 
ing field I will give absolutely FREE this $15.00 Drafting, Outfit to 
students who enroll ripht away. I know exactly the quality and kind of prac- 
tical training and experience necessary to obtain and fill the highest paid posi- 
tions. This is not a regular correspondece school coarse. 

Mail Coupon at Once 

► Because I can handle only a limited number of students 
wijhoat any obligation, ptoaiM a to frive each the proper and practical training. Therefore, if you 
iirart-maUhir.-"^.! fnn l p7*ticV # ^ write AT ONCE I will consider accepting you as my personal stu- 
larn of your liberal "Pr-rnonai in- ** dent to train you on regular drafting room work that will give 
™ ,e7 ,he training to hold h . 0 hi«h \ you the experience that is demanded. What I want is the right 
BHinrifd i'""'""" m department i * {l\x\& of men and I charge only a nominal price for training 
" V r-cx* r^.u^. r-ia-jj ' you that you can pay on very easy terms. My object is to 

UMediamcal >hrp Drifting _ Ardulectoral * p develop experienced draftsmen, because they are badly 

' needed right now and for the next twenty-five years to 
> come. Send the coupon to-day — now. Address 
Name * 

Chief Draftsman DOBE 

. Engineer's Equipment Co.— Dir. 1209 — Chicago, 0L 



■■iiiiiiitffift 

FREE BOOK \ 

OFFER COUPON V 

Chief Draftsman DOBE * 
Engineer's Equipment Co. 
Dtv. 1209 Chicago, lit. 



Addres* \ 



Free to Miters! 

An Amazing BOOK, full of helpful hints, 

suggestions, ideas; why many beginners needlessly fail 
and the easy way others succeed; why the demand for 
ideas is enormous; how, without special instruction, 
your simplest ideas may be developed into thrilling 
plays and stories; the A B C of Story and Movie-Play 
Writing; the shortest cut to success; how to tell if you 
ARE a writer; how Fortune and Fame may be within 
your reach today and you not know it. This remark- 
able Book is Absolutely Free. Your copy is waiting. 
Send for it Now. Just address 

WRITERS' SERVICE, Dept. 50. Auburn, New York 



EARN 

$35 to $100 a Week 

There is a big, new, field— a (trowing de- 
mand for men and women skilled in 
Business Letter- Writing. 
f Lanfo salaries are offered Letter 
/ Critic*. Collection Co rr en pond* 
/ enta Mail Sale* Director!. Gert- 
' eral House Correspondents, etc. 
LaSalle'rt new extension training 
/ by the "case" system will make 
/ yoo a hlarh-R-rsdr eorTosDondonco 
f critic, • master letter writer, csp- 
able of roansjrinir the entire corres- 
/pundrnre department of a big organ* 
/■cation. Train in your spare time at 
home. Low poet; easy monthly pay- 
ment*. Write now for free copy 
of "Master Letter* In B"*l»-as f ' 

LaSALLE EXTENSION UNIVERSITY, Dept. 1283-BLWChicafo 

"T7ie World's Greatest Exfenxirm University" 





Let Me Train YOU in 

AVIATION 

I want you to take up Aviation. Posi- 
tions at good pay are going begging, 
because there are not enough trained 

men to fill them LET ME TRAIN YOTJ for some 
of these bl« posit Inns that pay bin wages. I know the 
game, for I have been cylnu for years My advice 
to you Is to decide rlgbt now to take a f 



Two Airplane Concerns 
agree to take every one of 
our students who have 
mastered our course for 
the big paying positions 
of Mechanics. Inspectors, 
Assemblers, Engineers, etc. 
Why don't YOU qualify? 



/Fill Out This Coupon and Mail Today 
dm 



Home Course in Aviation / ft 

In your spare time. Pend today for our f 

FRFF ROOtf and I will write you s personal f AviaU. 



Captain George Frederick 
Campbell Formerly Third 
Ace of the Royal Flying 
Corps, Chief Instructor of 
National Aero Institute. 



Dear Sir 
cony of " roe 1 
particulars of Mall 
FRIT ROOK ^ I Wi l w rite you a personal f Aviation, 
men. DUUa letter alonit with It. I will A 
tell you'some INSIDE facta about thin sreat In- w 
dufttry. You'll want to get rinht In. Addreas > 

ss follows: or Name 

Capt. Geo. F. Campbell. Chief Instructor / 

naTional aero institute V 
Dept. 120C. Morton Bloj.. Chicago, III. S Address 



Capl. George F. Campbell, Chief Inslmdor 
National Aero Institute, Dept. 120C 

Morion Building. Chicago. 111. 

n 



nrf me wltrmnt nbliarntion, 
•nee of Aviation, n also 
In the Principles of 



S ' ELECTRICIANS 
WIRING MANUAL 



Electrician's 
Wiring Manual 

BY F. F. SENGSTOCK 

Electrical Inspector Chicago 
Board of Underwriters 

When you're up 
against a stiff job, let 
this book be your 
helper. It will tell 
you exactly what to 
do and how to do it in 
strict accordance with 
the National Electrical 
Code. 

The book that thousands 
of Wiremen, Contractors and 
Electricians have been wait- 
ing for. Not a discussion 
on Code Rules, but straight 
talk from a man who knows 
the game from A to Z and 
gives you the benefit of his 
many years' experience. 

Shows you how to pro- 
ceed so that your work will 
pass the most exacting in- 
spector. Every step ex- 
plained in detail, made clear 
by 415 careful drawings. 

Flexible Leather Binding, 
Pocket Size. 

Price $1.50, postpaid 

Popular Science Monthly 

225 West 39th Street 
New York City 
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WANTED " TRAVEUNG 



SALESMEN 




Traveling Salesmen are Essential — Govern* 
ment Ruling. The demand exceeds i he supply. Sales* 
manship offers you a fu ure of unlimited possibilities— a 
success -'u I career. Why not prepare yotiraelr in spare 
time to enter this Produr ilveand Fr jfl table line of work. 

Earn $35 to $100 a Week 

Thousands of men and women have been trained 
throutr'i o'ir Homo Study Course and our Free Employ- 
ment Servi -ehus helped thousanus to success. L*-t us 
Ho l';e same for you. Wri*« today for big* F-c • 
Book, list of openings, and luil particulars. Address 

NATIONAL SALG5MENS TRAINING ASSOCIATION 

Dept. 15-W Chicago. 111.. U. S. A. 



BE ATRAVEUNG SALESMAN 



Learn the 
Most Useful Occupation 

This la the school of EXPERIENCE In which you 
LEARN by i.OIN-i every phase of the Electrical 
profession. No books used- 
There are no "classes." Every "learner" (toes 
ahead as fast as he shows pro clency, and pra/luatee 
just as soon as he hud proved by what he has drne 
that he knows how to do It That s why this school 
la In such high standing In the educational world. 
Every one Is asked to VISIT the school any hour of 
the day or evening. 

Drop a Po*t"l Cn-(f for 

FREE C6 Page CtuaXo^e 

The New York Electrical School 



40 West 17th Street, 



N. Y. City 



Wres tling Book FREE 

— " Learn to be an expert wrestler. Know aeitr.tifV 
wrpatlinf*. »clf ■ 1 1 *■ n " . and jui-litau. Develop a 
aplcndid i>by»lque t arvl h»v« puriV.-t ho«l " 
tr.i* popular arhtxt) aad learn by 



ii 



Id's chaznpkiiia— to© tan 



y mail. The f arnou» 



Frank Gotch and Farmer Burns 



offer you * wonderful opportunity. Wreatii 
easily and quicxiy learned it boine by mall, mm 
id boy* write now for splendid free booh. 

aciencoand trick*. If* able to nan<i> 
J cue. Accept thii wunderfal offer 
for free *>k today, stating your mge 



and boy p writi 
I." «rn ill the ec 

big men with i 
NOW. Send for 



IWRtSTtlNG 
Iron HEALTHI 

1 farmer Boms Srheot of ffristK, 1209 famrr Bl^.. Oxnaoa. Nek J 

Bigr, Practical, Working CO 17 17 
ELECTRICAL OUTFIT T IxJuIL 

Not toys, bat standard site and make tools and apparatus for doing 
• xperiinentittK and practical electrical weik. V*« give complete outfit 
Absolutely ^V«eao that you can become familiar with use of tools quickly, 
i V\*rinr'tiv under prnional direction of I'rof. Wicks, a practical 
Leam CiecmCliy B^liYl Engineer of ii& years' experience. Owtn* 
to war ronditiona thrre in now an un pre cede n led demand for Trained 
Vltctrician* at Big I'uv. Qualify now. Hure's your bier chance. 

Writ- a today Tor full particulars regarding WirlrV H'fne Study 
rile Courae in Electric! tj and wonderful Free Outfit Offer. 

A. W. WICKS, Electrical Eotum., WICKS EtfCTWnAL INSTITUTE 
81 W Randolph Street, Dept. 330 Chicago, III 



LANGUAGES e E u A^ D 

ON ALL PHONOGRAPHS 



Like learning- a tone — and aaeany." Our Disc Record n 
repeat th« purred nccent and pronunciation until yo 
know it. Family and r- iond« enjoy Untcua B e study by tl 

LANGUAGE- PHONE METHOD. | 

And) Rose-»*<*-.i*s practical Unguis try 
Cu*l stid re-ornntetided br edncatnM In leadtnc CoIleeM 
f. M. a, Preerh MIUt-rj CfMNl aften. vlih record 
for Soldier*. Write for B.«kl*t sad 1 res Trial Offer. 
An Ideal Christmas CHt 
THE LANGUAGE PHCNE METHOD 
946 Putnam B 'rl g. 2 W. 4S*h Street. M. V. I 




SPANISH. FRtNCH 
ITALIAN. ETC. 



FREE BOOK 




Learn Piano! 

This Interesting Free Book 



! at^eM ^-** / aBaBal ■h 0911 how yon run become n "killed player 
I 1mi' : in -|i t SaWasal of piano or orrao In youi own home, at one 
1 sTsawaw»i*C^. -'J at m quarter usual cost. L>r . Quiiin'a im * 

--^^*JalBBa3Stt?^PaS" Wrttu-n Method is endorsed by lending 
musicians and head 4 of Plate Conaervau.rica. Succcsstrl 26 yn.ts. 
Play chord- at once and complete piece in every key, within 4 les- 
sons. Scientific yet eaay t'» anders'and Knlly illustrate', hoi bciiin- 
i h- rn, old aff voting. All music free. Dirli.in* uiantcd. 
Writ* today for 64 -(»«*•» free book, "How to bludy Music". 

M. L. QUINN CONSERVATORY, Sludlo I L Social Union Bid-.. Boston, Niss. 

DO YOU LIKE TO DRAW? 

Cartoonists are well paid 

We will not -five yon any strand trixe If 
you anawer this ad. Nor will we claim to 
make >ou rich In a week. Hut If >oti are 
anxioa* to develop your talent v. Una suc- 
cessful cartoonist . s»you can make money, 
aeod a copy of this picture, with 6 cents 
In stamps for portfolio of cartoons and 
sample lesson plate, and let us explain. 

TW W. L EVANS SCHOOL OF CARTOONING 
825 Loder Did Clnclanl. 0ko 

War Booms Profits 

IN MUSHROOMS 

! War has cut short the mushroom oupply. 
Prices are hirh demand heavy as meat 
Bubatitute. Now \b tbp time fo (trow them. 
Men women and children by thousands 
doinc it aurceeaf ully in city and country. 
Grow to cellars baaemcnta sheds, etc, Ouirk return*. Make 
S10 to $75 i week. I yearn aimplp facts from America'* mipreme 
authority. Send for free illustrated book. " Truth About Mush- 
rooms " today 

Bureau of Mushroom boWrr Dept. 511 5005 W. North Art . Cakafs, III. 





"Think Beyond Your Job!" 

"There is not a man in power at the Bethlehem Steel 
Works today," says Charles M. Schwab, in the American 
Magazine, "who did not begin at the bottom and work his 
way up. These leaders rose from the ranks. They won 

out by using their normal brains 
to think beyond their manifest 
daily duty. 




World', Greatest Skip Builder 

I know of no In* 

stitution that lean 
more strongly 
recommend than 
the Interna t'or.al 
Correspond ence 
S-hooti ot Scran- 
ton, Penna. Hav- 
Inir taken a 
course In your 
Schools myself. I 
readily realize 
their Importarce 
to you UK men 
wishing to better their condition. 
Very truly yours 

Jos. J. Tynan 
Gen'l Mana-rer, Union Plant 
Bethlehem Shipbuilding 
Corporation 
Alameda, Cal. 



Designer of the Twin Six Motor 

I took up your 
mechanical engi- 
neer.n : course at a 
time when I was 
working at the 
bench as a tool 
maker, and am tlad 
tj state that this 
course enabled me 
to obtain the educi- 
' "i thit was :;bso* 
lutely necessary In 
order that 1 might 
be in position to 
t ike advantago of opportunities of 
advancement as they presented 
themselves. 

Very truly yours 
J. O. Vincent 
Vice Pres dent of Engineering 
Packard Motor Car Company 
Detroit, Mich. 




"Eight years ago Eugene Grace was 
switching engines. His ability to out- 
think his job, coupled with his sterling 
integrity, lifted him to the presidency of 
our corporation. Last year he earned 
more than a million dollars. The fifteen 
men in charge of the plants were selected, 
not because of some startling stroke of 
genius, but because day in and day out 
they were thinking beyond their jobs. " 



What about you ? Are you satisfied just to 
hang on where you are ? If so, rest assured 
that's as far as you'll ever get. But if you want 
to be somebody, to climb to a position of 
responsibility, get ready for it. Do what you 
are doing now better than the men bes. : de you 
and train for the job ahead. You can do it— 
in spare time, through the International 
Correspondence Schools. 



Your Chance Has Come ! 

For 27 years men of ambition with 
I. C. S. help have been making spare 
hours the stepping stones to success- 
ful careers. Last year more than 
5,000 reported that their studies had 
won for them advancement and in- 
creased salaries. And over 130,000 
others in offices, shops, stores, mines 
and mills and on railroads all over 
America are preparing in the I. C. S. 
way to take the next step upward. 

Join them! All you need is just 
ordinary brains, Uie will to do, and the 
firm resolve to think ahead of the job 
you now hold. The L C. S. are ready 
to make the rest easy. Make your 
start, take the first step right now. 

Mark and Mail This Coupon ! 



"T«*n our 



INTERNATIONAL CORRESPONDENCE SCHOOLS 

BOX 7613, SCRANTON. PA. 

Explain, without obt ig-.it inn me, how lean qualify for 
the position, or In the suhlect, before which I mark X. 



KI.Ki Tit H AI, NwlMRKa 
1- leiHrU> Mghtlni umd Hju. 
Electric Wiring 
Telegraph Eng-in-eer 
Telephone Work 
MttrtUNICAL EN til NEK It 

M«ChBnlt)*.l !>■ Jifuriiitn 

U»eiilne 8nop I'raetlrs 
Toolmaker 
Gaa Engine Operating 
CIVIL ENGINEER 
SnrT*rlnf and Mapulnir 
MINK MH.-I M in . . I M.'li 
8TATIO MKT \ M.IM I U 
Marine Engineer 
Ship T>raftaman 
ARCHITECT 
Contractor and Hn1ld*>r 
architectural Draftsman 
Concrete Builder 
Structural Engineer 
I'M 11 HI Mi * Mi I1EATINO 
Sheet Metal Worker 
Tcitll«Or«ra*aror8upt. 
- in in- r 



SALESMANSHIP 

ADVERTISING 

Window Trimmer 

Show Card Writer 

Sign Painter 

Rnilrood Trainman 

ILLUSTRATING 

Cartooning 
w BOOKKEEPER 
J Stfunrrapiicr and Tr pUt 
J Cert. Puh. Accountant 
JTKAFF1C MANAGER 
J Railway Accountant 
™ Commercial Law 

B.COOD ENGLISH 
Teacher 
('"■union School Spr.Jnrta 

Mathematlca 
CIVIL SERVICE 
Railway Mall Clerk 
aI'TOVOIIILF nFEBlTIMa) 
Auto Impairing 
Navigation t 
14.I.HT I.1I HK I 
Paaltrr Halting I 



inftpaalab 
lIQrraaaai 
i liJIt.lUo 



I*re*ent 
Occupation- 
Street 

and No. 
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Popular Science Monthly 




Burlington Watch Company, 

Dept. 9209 

19th St. and Marshall Blvd., Chicago, III. 

Canadian Office: 355 Porlage Ave. Winnipeg, Man. 

Please send me your free wntch book and full 
particulars about your rock-bottom, direct 
offer on the Burlington Watch, cither for cash 
or 52.50 a month. 



Name. 



Addrtss . 



Finger Print 

Detectives Wanted 




MEN are wanted by the govern- 
ment, police departments, corpo- 
rations, banks, institutions and 
individuals — these men must be trained 
Finger Print Men — men who have made 
this work a profession. 

Big Salaries 

and big rewards go to these experts be- 
cause they solve mysteries that baffle the 
most experienced ordinary detectives. 
The finger print clew is one that cannot 
fail because no two people in the whole 
world make the same mark. 

You Can Succeed 

in mastering this fascinating, big money- 
making profession by studying in your 
spare time at home. Common school 
education is all you need. A brilliant 
career is before you. Finger Print Experts 
travel everywhere, see the country, live 

in the best hotels and have all expenses paid. 
There is a crying need for such men right now. 
This profession is not crowded. Get started at 
once — right now -and be one of the big men in 
the held. Get our free book today. 

Mail the Coupon 
Right NOW I 

Fill in this coupon and mail it right now. This 
may be the big opportunity of your life, so don't 
waste another minute. When you, send the 
coupon we will send you our 

Free Finger Print Book 

Tellsyou all about finger prints — the big oppor- 
tunities in this profession, and everything you 
want to Itno'w ■bout it. Send the coupon now. 

University of Applied Science 

™ "Desk 1209 1772 Wilson Ave., Chicago" ™ J 

Pleam? send me Free Book on FiiiRer Prints and I 
full information about your course of study. . 

Xante I 



•1 d dress . 



iff Occupation , 




?90to s 250aMonth 
FreeBookXellsHow 



Trained men are in bin demand at 
good salaries by the Signal De- 
partment of every large railroad 
in the United States. 

Today the opportunities are bigger and better than ever. 

RAILROAD SIGNAL MEN 

an> iirtrrtntlv needed at *»larlnB rmnirfnff from t90 to $250 a month. 

nece-warv to get atartrd in tlii* t . ■ Hirm work 
can be cosily a<-timr««d at home by any ambfium* man 

Write today Tor Free Book. Get all the facta before yoo. 
Learn about the bin position* open throughout ihe United Stales. 
Learn alt about our big apectal free outfit. Write a tetter or 
postcard or tend coupon now. 

PKPARTMKNT OF SIGNALING 
1M0 WU*on Ave., Room 12011, Chicago 



DEPARTMENT OF SIGNALING 

1810 Wilson Ave.. Room 1209, Chicago 
Pleane eend ma absolutely free and prepaid, without nblicratinir 
me In any wav. vnr new hook on Signal Engineering Also all 
tits fact* on this profitable work and your Special Free Outfit. 

JVaaM 

AdJrest 

Oeeu rtalion Ao* 

SPECIAL NOTE-~lf yon join the Army or Navy before enmplet- 
Inn your coarse, all payments will be postponed until you return. 




Music Lessons 



Book ■ ¥T" f Wonderful home - etudy music 

SentriXEilli lessons under (treat American 
, , _ . .and Luronean teachers Riven by 
the University Extension Method. The lessons are a marvel 
of simplicity and completeness. Anyone can learn at homo, 
endorsed by FaderewBkl and many other great authorities. 

Any Instrument or Voice 

Write, telling: us the course you are interested in, age 
how long you have taken lessons, if at all, etc., and we will 
send you our Free Book containing text and illustrations 
covering Lessons in PIANO (students' or teachers' courses) 
by the great Wm. H. Sherwood. HAKMON Y by Dr Prothe- 
roo and Kosenbeeker, VOK'K COUKSB (with aid of Phono- 
graph) by Crampton, PUBLIC SCHOOL MUSIC by Frances 
|- CJark VIOLIN^ CORNET, MANDOLIN. GUITAR. 
BANJO, REED ORGAN, by equally eminent teachers. 
C a*-, f-1 r\J<~>\Jl/ for Free Book and learn how easily 
SS you can become a fine Binger, or a 

skillful player. Write today for full particulars. Investigate 
without cost or obligation. 
University Extension Conservatory 

4386 Sieuel-Myere Building Chicago. Ill 



Spare Time Work 

with Popular Science Monthly 

Hundreds of active men are working 
for Populab Science Monthly in 
their spare time. Popular Science 
Monthly is growing so fast that it has 
opportunities for additional men in 
communities all over the country. 

Can you arrange to give an hour a day, or one 
day a week, or one evening a week ? The plan can 
be adapted to your time. Now is the time to apply. 

Popular Science Monthly , 

225 West 39th Street, New York 



Learn Electricity 

It EARN $25 TO $60 
PER WEEK 



At An,- r . it ,-[,■.,;.-. i prat-Ural in- 
■Litption Flneat equipment. No 
booka. No claaaea All individual 
instruction. No special (-duration 
neceaanry. Day iml evening ■ h I 
>pan all year. Enter artjr time. 
Earn whilo yoo learn. All cour*ea in 

Drafting. Plumbing. Bi h .....1 

Motion Picture Operating. S. n.i for 
ok now. Be aura to ataia which 

COYNE TRADE AND ENGINEERING SCHOOLS 
Dept. 30X. 3»-51 East Illinois St., Chicago, III. 




Stronger, Clearer 
Voice for YOU! 





/yC Weakness. 
/'/ husk iness 

and harshness 
banished. Your 
voicegiven a won- 
Jfr derf u 1 strength , a 

J? wider ranffr, an ama_zln«; 

clearness. This is done by 
tbe Feucbtimrer Method, en- 
dnraed by leading; European 
musician*, actors and speaker*, 
t/aa it in vnr own ham*. Simple. 
«fW-rit «'>.'r..'ih", token a few minute 
daily Impart viaor to tho vocal organs 
and give a surpassing quality to the 
tones. Send for the facta and proof*. 

Do Yon Stammer? 

If you have any voice impediment 
tb!" mnt h«-i will h»l|»y.. ( u. Yoo nc.-d n-t 
stammer or lisp - ir you will follow our 
liutirucuoua. Mail coupon for free book. 

WRITE! 

Send the coupon and get our 

free book and literature, we will 
I tell yon juat what thia method In. how it n 
u- cl nod what it will do for you. No matti-r 
how hopelesa yoor case may Br cm the 
' Feuchtiixror method will improve yoiir voire 
J 800 per cent. No obligation on y»u if you 
/ aak for tliU information. We gladly send it 
free, postage prepaid. Just tnall the coupon . 

_ Perfect Voice Institute 

i77». o ;*ve. Chicago, IIL" 

Send me the book and facts about the 
Feuchtinrter Method. Have put X oppo- 
site subject that interests me most. 



G Singing 

13 Stammering 



d Speak ing 
□ Lisping 



December, 1918 

DRAFTING 




Learn at Home ! 



The United States Government and 
employers everywhere are looking for 
skilled draftsmen. They are offering 
splendid salaries, and still good positions 
are always open because thousands of 
draftsmen have gone into the service. 
Others must take their places and carry 
on their work. If you are too young or 
too old to go to the front, learn drafting, 
step into the places of men who can go 
ana at the same time make a real start 
toward success in life. 

No line offers greater opportunity for 
advancement. Drafting itself not only 
commands good pay, but it is the first step 
toward success in Mechanical or Structural 
Engineering or Architecture. 

There is an easy delightful way in which you 
can learn right at home in spare time. For 27 
years the International Correspondence Schools 
have been giving men and women just the training 
they need for success in Drafting and more than 
200 other subjects. Hundreds of thousands have 
stepped into good positions through I. C. 8. help, 
but never were opportunities so great as now. 

l.ct the 1. C. S. help you. Choose the work you like bpst 
In the coupon below, then mark and mall it today. Thia 
doesn't obthTiite you in the Irast and it will bring you infor- 
mation that may start you on a successful career. This la 
yourchance. Don't let It slip by. Mark and mail this coupon 
now. 

— — TCAB OUT HERE — — — ' ■ 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

BOX 7616, SCRANTON, PA. 

Explain, without obligating mo, how I can qualify for tho 
position, or In the subject, bejbrt which I mark X. 



|Mf.< 11 ANICil, DKAFTM-l 
I&TIIOCITKaL MUVT1KG 
Mill' ihuk I IM- 
[ELECTRICAL DRAf mm. 
I A It I. II I T ECT URAL lMtUTlMi 

'■hut MKT.ii. iuuki-im; 

I BOILERMAKER |)KAFT1>0 

iMimcE DRArTlrie 

MACHINE DESHJN 

f i I ' : Kim. E8QIREER 

lEIprtrle Llchtlnrud lUllwftra 
Electric Wiring 

I Telegraph Engineer 

I Telephone Work 
MECHANICAL EM.IXEER 
Machine Shop Practice 

]Gs» Engine Operating 

1CIT1L J m.; M I I. 

(Surveying and Mapping; 

] STATIONAKT ESGISKEB 

I Marine Engineer 
ARCHITECT 

1 Contractor and Builder 
Concrete Builder 
] Structural Engineer 



SALESMANSHIP 
ADTEKTIS1NQ 
Show Card Writer 
Sign Painter 
ILLUSTRATING 
Cartooning 
BOOKKEEPER 
Stenographer and Trpbt 
Cert. Public Accountant 
TRAFFIC MANAGER 
Railway Accountant 
GOOD ENGLISH 
Teacher 

Common School Subjects 
Mathematics 
01 TIL 8ERTICE 
Railway Mail Clerk 
AUTOMOBILE OI'EtUTu 
Auto Repairing 
PLUMBING AND HEATING) 
Textile Oi rr-.'i-r or Mnpt. 
CHEMIST 

XaTlrntlon IQNpaiiUh 
AOKICULTriCEl: J French 
PoultryRaUiorlUttaihiB 



flame 

Present 
Occupation. 
Street 
wild No. 
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Study At Home 

■ 20.000 men and wufltun annually [im-ire '<* 
ier positions thru LaSallw trainmtf, >•« oner 
i . iali/.il courts in lti:»ine»ui Ailuiinititmii.>n; 
lit her Accountancy: CaM AccuuuUni.; Audit- 
or, Interstate Gornraerco and BfBifay Tnu- 
<ic; Commercial Law; Business LtlUr Writ* 
inn; Law ( pre c-» ring for bar examination In 
nr.y ■■! :tc; lUnkinir: Commercial ^punish; 
JJook keeping- and F.lemenlary Accounting; 
Public Spoakinc: Business Lnclieh. Tram 
by mail in your ppare time. 1**1 our corpa 
(.1 ZSo business and educational expert ; bHp 
you. Valuable consul tint; privilei-ea free to 
members. Low cost ;casy monUilynayrnrnti. 
write now, stating tha course In which Intsr- 
jstad nnd we will m-nrt free catalot; telling 
how you can quickly qualify fur an important, 
hiKh-Haiaried position in your chosen field. 

L.SALLE EXTENSION UNIVERSITY 
"World's Greatest Extension University'' 
Dept. j:83-K Chicago, III. 



.earn Watch Repairing 




B* a «s.tchmsker — joi 



tbU) { rofita li :i s n- 



Xij correspond ene* is s few weeki tn jour own bom* 
by tb> DeSelme Chart System. After you coopkte 
the course 7 cm will know s watch from A to Z. Too 
will know juttwhu the matter U sad bow to repair 
one. When you (rra-luate you will bo s practical 
watchmaker sad ropairor and competent to All 
any position. J'oniiion* for our gruduetn. 
Ask for oar Pros Book. 1 1 explains 
our system and terms. 

THE DeSELMS WATCH SCHOOL 
687Perry8t„ ATTICA. IND. 




learn Auto 



W^f Tractor 

Business 




REGARDLESS of your age or classification, or whether you are in 
the draft at all, the demand for men in the automobile and 
"tractor business has opened opportunities never before known — 
out of the Army as well as in the Army. 

In civilian life thousands of high pay positions are calling for me- 
chanics — thousands of new garages are needed. Reduction in the build- 
ing of new cars forces greater use of old cars that must be kept in repair. 

Increased Truck and Tractor Demands 

Motor truck hauling to an enormous extent is now supplementing railroad hauling, 
and more trucks are being put into use every day. They are a war necessity. War 
needs have more than doubled tractor production. Thousands of tractor mechanics 
and operators needed at once and this great need for tractor men is daily increasing. 
Hundreds of thousands of motor mechanics have gone to the Army and more thousands 
are going. New mechanics must be had for essential employment at home at high pay. 

Learn Here in 6 to 8 Weeks 
Earn $100 to $400 a Month 

Easy to learn by the Rahe Practical Method. Daily work on real Autos, 
Motor Trucks, Tractors, Poser Farming Machinery and Gas Engines of all kinds. 
Acres of floor space, enormous equipment and numerous Master Mechanic Instructors 
make sure you will get what you came for, whether training for the Army or 
civilian expert. No books used. No tools or 
"extras" to buy. Plenty of opportunity to 
earn part living expenses while learning. 

If in the Draft Prepare Here 

The Rahe Training Certificate has enabled 
hundreds and hundreds of men to pass into 
the Motor Transport Divisions of the Array for 

service behind the lines, and at the higher 

pay provided for this service. Unused 
tuition refunded if you are called while in 
school. Don't fail to learn all about this. 

Special Tuition Rate Now! 

Every ambitious man of mechan- 
ical inclination, 16 years and over, 
now has a ready chance to get into 
high pay, interesting and agreeable 
employment. Write for particulars. 




Write, or Mail 
Coupon Now! 

Rahe Auto & 
Tractor School 

(Oldtut and Grtatttt in the World) 

2886 Oak Street 
KANSAS CITY, MISSOURI 




Mail this Coupon 
today, giving age and 
occupation, for 7-Day 
Trial Oiler. Big Illus- 
trated Catalog and Op- 
portunity Book 



FREE 



Age. 



.Occupation. 



Popular Science Montldy 
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Reflections After the Skidding Accident 



Reflections that show Tire Chains as 
the only real dependable device for the 
prevention of skidding, do not come 
to some motorists until their bare rub- 
ber tires skid and carry them upon the 
rocks of disaster. How strange it is 
that some men are never guided by the 
experience of others, never take the les- 
son home to themselves until too late. 



They read the newspaper accounts of 
disastrous skidding accidents caused 
by lack of Tire Chains, but they do 
not heed the warning. They wait until 
the skidding of their own bare rubber 
tires results in death, injury or car- 
damage before they realize that tires 
are safe on wet-slippery-skiddy roads 
only when encased in Tire Chains. 



Weed Tire Chains 
for 

Pneumatic Tire* 



Weed Tire Chains 
far 
Solid Tires 



The world's largest automobile insurers, after long and vast experience in handling auto- 
mobile accident claims, strongly advise the use of Tire Chains on every automobile they 
insure. The Aetna Life Insurance Company, The Aetna Casualty and Surety Company 
and The Automobile Insurance Company of Hartford, Conn., now print on their 
automobile policies the vital information that Tire Chains are the only real dependable 
device for the prevention of skidding. Could anyone imagine a stronger endorsement? 

Weed Chains on Your Tires Reflect Your Prudence and Intelligence 

AMERICAN CHAIN COMPANY, Inc. 

BRIDGEPORT \^ CONNECTICUT 

In Canada: Dominion Chain Company, Limited, Niagara Falls, Ontario 

Largest Chain Manufacturers in the World 

The Complete Chain Line — All Types, All Sizes, All Finishes — From Plumbers' Safety Chain to Ships' Anchor Chain 
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He Must Face Death Unflinchingly 

Why the despatch rider must have 
one hundred per cent courage 



STRAIGHT away for 
half a mile stretched 
the road where ma- 
chine-gun bullets buzzed 
like bees around a hive, 
mingling with the whine 
of the sniper's message, 
bursts of shrapnel, and 
an occasional high-explo- 
sive shell. Half a mile of 
rutted and shell-scarred 
road— a terrible handi- 
cap for anything on 
wheels in peace time, and 
now an almost certain 
path to death. 

But not one of the 
six motorcycle despatch 
riders hesitated. The message must 
go, and they had volunteered for 
the job. 

"No. 1," called the officer. 
No. 1 bent low over his 
handle-bars and was off. 
For a furlong he went 
steadily. Then the 
watchers saw him crumple 
up and go into a ditch. 

The dust of the shell 
had not subsided before 
No. 2 was off. They 
got him jn a scant hun- 
dred yards. 

Five Riders Go Down 



In less time than it 
takes to tell it, five 
riders were down. The 
officer in command of 
the post raised his hand 
as though to detain 
the last man. But, al- 
though that rider had 
seen five men fall, he 
hesitated no more than 
had the others. He 



was off to a racing start before a word 
could be spoken. 

"He's making close to sixty," mut- 
tered a mechanic, absorbed in the most 
thrilling race he would ever see. The 
watchers saw the rider pass the quarter 
mark safely; groaned as the machine 
hit a shell-hole and sailed through the 
air in a leap it seemed no fabric could 
survive; cheered frantically as the rider 
hit the road again safely and sped on; 
and then drew long, sobbing breaths of 
relief and reaction as the man disap- 
peared behind the friendly shelter of 
the wooded hills at the end of the stretch. 




What that rider did 
"Somewhere in France," 
as told by one who saw 
it, is what every member 
of his corps stands ready 
to do; and with its re- 
membrance tests such as 
that shown in the photo- 
graph below seem easy. 
The spring-board repre- 
sents-the take-off at the 
edge of a shell-hole or 
gully. The machine is 
tuned to a fifty-mile-an- 
hour clip, and when it 
leaves the board it sails 
rapidly through the air. 
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He is taking a leap of thirty-six feet through the air on 
cycle, as preliminary training for the shell-hole handicap 
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a motor- 
in France 



Training for the Motorcycle Corps 



This is one of the tests for 
despatch riders. The camera 
caught J. W. Terhune, of 
Jlackensack, N. J., in mid- 
air as he was trying out 
the spring-board. He 
made a record jump 
of thirty-six feet, and 
came down right side 
up. If he hadn't, the 
soft sand at the sea- 
shore where the test 
was made would have 
treated him more 
kindly than would the 
hard packed dirt of a 
French road. 

Recently Terhune's 
record was broken by 
Private H. G. Gates, of 
the United States Army 
Detachment Training 
School at Richmond, 
Va." 

Private Gates' jump 
measured fifty-nine feet 
three inches. 
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German Monsters — Clumsy 

Their thin armor is easily pierced 

ALL reports from the front point to the increased ef- 
l\ ficiency and more general and intelligent employment 
of tanks. It would certainly appear that the tank has 
come to stay, and that in future tanks will form an integral 
part of an army no less than airplanes. The essential utility 
of the tanks is obviously in attacking and wiping out the 
machine-gun nests. 

The dramatic appearance of British tanks in the battle of 
the Somme is now a matter of history. It was not until 
the autumn of 1917 that rumors of German tank con- 
struction became prevalent, and apparently no German tank 
appeared in action until March, 1918. Although in certain 
respects German tanks have taken the French tanks as 
their model, their inferiority is obvious and marked. A 
great increase in weight is caused by extending thin armor 



A German sniper watching 
in vain for a night prowler 



Radium Makes Night-Sniping Possible 



WHEN the Americans first went to France, they took 
with them not only their equipment and our good 
will, but also several new and effective inventions for kill- 
ing bothersome Germans. After the novelty of bombing 
out the nervous Hun with baseball-bred accuracy had 
begun to pall, our boys scoured around among their new- 
inventions to find one that would make startled Fritz jump. 

They picked out this simple but effective one : slabs of 
wood coated with radium paint. Then in the dead of 
night these slabs were stuck in the ground over nearthe Ger- 
man trenches, the luminous radium surfacefacingthe Allies. 

The boys then lay low and waited. Soon a nice fat 
snooping German silhouetted himself in front of a slab. 
In less time than it takes to tell, an American sniper had 
picked him off. True to form, the accompanying Ger- 



mans turned and ran back to their trenches, thoroughly 
frightened. How could the Americans snipe in complete 
darkness? 

In the meantime our inventors were busy perfecting 
this crude weapon. They finally decided to use circular 
rings of celluloid. These were painted and then hung up 
on the few trees left in No Man's Land. They proved 
much more effective than the small slabs. 

With calm indifference our boys left the cast-offs stand- 
ing in the ground. At last Fritz happened on one and 
carried it back with him. After ponderous consideration 
as to the function of said article of warfare, one deep 
thinker figured it out. Fritz triumphantly stuck it up 
before the American trenches. He is still waiting for an 
American foolish enough to stand in front of it. 
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Copies of the French Tanks 

and the weight handicaps maneuvers 

to protect the caterpillar on which they travel, so that the 
load carried totals some 45 or 50 tons. All armor surfaces 
are Hat, so that an armor-piercing bullet can obtain full 
effect by direct impact, and in practice will perforate the 
thin plating almost anywhere. Only in front is the armor 
more than an inch thick; elsewhere it varies from two thirds 
to three quarters of an inch. 

The speed on a level is ten miles an hour; but, owing to 
the defective motors, which heat very rapidly, this rate 
can be' maintained only for short spurts. The cut-away 
in front is very shallow, so that the climbing capacity of the 
Slurmwagen cannot be great, and its heavy weight renders 
maneuvering difficult, if not impossible, on bad ground. 

The crew consists of one officer and eighteen men — all 
this in addition to motors, armament, and ammunition. 



Listening to Enemy Sappers 

A TENSE moment in the life of an officer of the French 
Engineers Corps! For hours he has been at his post 
in the listening gallery, which extends from the first line 
of trenches in the direction toward the enemy's line. It is 
pitch-dark in the tunnel, except for the flickering light of the 
solitary candle. With the ear-pieces of the microphone in 
his ears, the officer has been listening intently for a long time. 
The delicate instrument, which communicates even the 
faintest sound and indicates the direction whence it comes, 
remains inactive. 

Suddenly the features of the officer assume an expression 
of tense alertness. He has heard a faint vibration of the 
diaphragm, and his experienced ear tells him the sound 
comes from the left, and from a level lower than that of the 
gallery. At first the sound is faint and indistinct, but soon 
it grows in intensity. It is clearly the noise of pick and 
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This French engineer has been listening for hours, 
to the digging and tapping of the enemy sappers 

shovel, for the scraping and digging can be distinguished. 
There is no doubt that the enemy is digging a tunnel, the 
intention being to plant a mine under the French trenches. 

What will the officer do? He will report to the com- 
manding officer, and circumstances will dictate the steps 
to be taken. It may be that an effort will be made to tap 
the tunnel of the enemy; or, if there is time enough, a counter- 
mine will be placed, to be exploded at an opportune 
moment. 

Under average conditions, these microphones can de- 
tect sounds within a radius of 200 feet. 
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The Modern Church 
of St. Emptibox 

AMMUNITION had de- 
stroyed the village 
church, and the devout Ser- 
bian soldiers stationed near 
decided that ammunition's 
next-of-kin should . l>e forced 
to rebuild it. 

So, the rafters of shell-torn 
buildings served anew, cheek 
by jowl with poles from the 
forest; and 'around this frame 
were erected wall s — s olid, 
weather-proof, passably bul- 
let-proof; built of nothing but 
old cartridge-boxes filled with 
earth. 




Shells to the Right of Them, Shells to 
Left of Them 



the 



Her Muffled Mooing 
Was Futile 

r "THE following sad, un- 
varnished tale of a cow 
was enacted one night on a 
farm in Indiana. 

All of a sudden, about mid- 
night, the most awful sounds 
began to come from the vi- 
cinity of the apple orchard. 
Presently these sounds died 
away. 

Morning and the farmer 
found a cow with a barrel on 
its head. In her efforts to get 
her head out of a barrel of 
apples, the cow's horns had 
gone through the sides. 
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Nailing the 

ANY motorist will till 
you what a world of 
harm is hidden in one small 
nail. In this war one nail can 
disrupt an entire army; for, 
in sending troops and supplies 
to the front, the slightest 
hitch, such as a tire with a 
nail through it, will cause delay. 

Allied commanders have had 
boxes like the one above rigged 
up every hall mile or so on the 
roads leading to the front. 
Since the sign is written in 
English, we assume that it' is 
because of the prcdominence 
of Knglish-speaking soldiers 
overthere. We wish the Kaiser 
could see it. 



ONE of the queerest, not 
to say largest, flues in 
the world is installed in the 
plant of the St. Joseph Lead 
Company at I lerculaneum, 
Mo. It is eight feet in diameter 
and more than a quarter of a 
mile long; instead of running 
vertically into the air, however, 
it runs parallel to the surface of 
the ground, and serves to carry 
the gases from the blast- 
furnaces where the lead is 
refined to the bag-house, and 
thence to the brick stack. 
The flue is made of 3-16-inch 
iron plates. 
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ORDINARILY Bossy finds the 
barn-yard or dairy' barn the 
proper place to function, but not so 
the milk-producer shown in the 
photograph. 

In an attempt to impress upon 
his fellow townsmen and the far- 
mers of the adjacent region that a 
good cow is a profitable investment 
for both the owner and the bank, 
Cashier Ed Crow, of the Com- 
mercial National Bank in Raleigh, 
N. C, actually installed a mother 
cow and her calf in a small |x-n near 
the cashier's cage. The walls were 
lined with data as to the profits in 
keeping milk cows of good quality, 
the affair was advertised, and 
some thirty-five hundred people 
attended Baby Bossy's coming-out 
party. 

The net result Was the purchase 
immediately of some forty family 
milk cows, Cashier Crow making 
good the bank's offer to advance 
three fourths of the purchase price 
to any man, woman, or child 
wanting to invest in a cow. 



Wine-Casks Highly Valued in the French Army 

"COLDIERS! Attention! If you want wine, take care of 
^ the casks!" 

This is the sign that is painted on thousands of casks con- 
taining wine for French soldiers at the front. The precaution is 
necessary because of the large quantities of wine which France 
sends to her soldiers. At one time it was estimated that a mil- 
lion and a half liters (and a liter is a pint and three quarters) 
were transported daily in casks to Frenchmen on the battlefields. 

One reason for the admonition lies in the fact that the French 
do not favor the use of new wood for these containers. 



A Calculating-Machine 
for Converting Money 

T7I 1 ECTIVF. team-work with 
*^ two calculating-machines is 
shown in the photograph shown 
above. 

In large banking institutions the 
war has brought al>out a great 
amount of business in converting 
American money into t he eq u i valent s 
of various foreign systems, principal- 
ly French and English. 

By using two machines, as 
shown, this conversion can be done 
with great rapidity. One of the 
machines is used to make the 
calculations in the usual manner; 
the other makes only the conver- 
sions. As the second machine is 
specially adapted to this work, a 
high degree of speed is possible. 

These machines are also made in 
the "midget" form, a field that was 
formerly controlled almost entirely 
by the Germans. 

The fact that the company that 
makes the machine is building these 
"midget" forms is interesting as an- 
other indication of our growing inde- 
pendence in all lines of manufacture. 
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Are the Germans Reforming? 

HESE are not our stern pilgrim ancestors "stocking up" a mis- 
creant -they are English soldiers trying out a pillory which 

they found in a town thai 
the Germans had just 
evacuated. 

It seems surprising that 
the Germans should resort 
to this old-fashioned mild 
form of punishment, and 
surely it is not due to any 
reformation on their part. 
Perhaps, in their greed for 
a large variety of punish- 
ments, they will try al- 
most anything. 

At any rate, after these 
Englishmen had tried it 
once, they all agreed that 
they were mighty glad 
they happened to be 
born in England instead 
of in "Deutschland." 

But they all agreed 
that the contrivance had 
great possibilities as a 
new style in collars for 
the Kaiser's personal use. 




Making the Traffic Policeman Comfortable 

' I ""HE efficiency of the traffic "cop," which is of great interest to 
* motorists, is bound to be affected if he is not protected from sun 
and rain. With this in 
view, the Columbus Auto- 
mobile Club of Columbus, 
purchased "Go — Stop" 
traffic umbrellas like the 
one here pictured, for the 
police of their city. 

The familiar metal arms 
are supplanted by an um- 
brella of generous dimen- 
sions. The panels of the 
umbrella are alternately 
colored red and white. 
On the two red octants 
appears "Stop" in large 
white letters; on the 
white octants at right- 
angles, "Go " is blazoned 
in red. 

The policeman revolves 
the umbrella by means of 
a small handle, as in the 
ordinary semaphore. 

We wonder when he 
gets time to sit down? 
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Is Your Child Left-Handed? 

Why, according to psychological tests, 
left-handed people ought to remain so 

PARENTS, teachers, and educators have long been 
puzzled by the left-handed child. Some have argued 
that the "left-hander" should be taught the use of the 
right arm; others believe in the saying, "Let well enough 
alone." Recently a group of psychologists, headed by Dr. 
W. Franklin Jones of the University of South Dakota, have 
got on the trail of the left-handed. 

Their first move was to study arms in general. They 
measured the wrists, muscles, palms, bones, etc., of about 
20,000 left- and right-handed men, women, and children. 
They tabulated the results, noting any accidents that had 
happened to the arms, as well as other useful data. 

Which Arm Is Your Larger One? 

These investigators found that in every person one arm 
was larger than the other. Most of those whose right 
arms were larger were right-handed, and those whose left 
arms were larger left-handed, which seemed to indicate that 
we are all born "handed." 

But several exceptions to the rule 
had to be accounted for — persons with 
longer left arms who were right-handed, 
and vice versa. It was found that 
the "handedness" of these persons had 
been acquired. They had been forced 
to use the wrong arm, either through 
some accident or through misguided 
efforts of their parents. 

Now that our "handedness" had 
been established, the next step was to 
discover whether harm was apt to 
result from these "transfers." 

On questioning the "transfers," the 
investigators found that more than 
half of them had stammered or stut- 
tered at some time in their lives. Was 
this merely coincidence, or was there 
some real reason for it? 

Brain psychologists advanced the 
following theory: The brain centers 
involved in speech are located in one 
hemisphere of the brain — in the left 

hemisphere for the right-handed, and Test mg the skill of both hands by determining 

how long it takes to drop steel balls into a tube 




Measuring the child's arm to discover 
whether he was born right- or left-handed 






in the right hemisphere for the left- 
handed. If a left-handed child is 
forced to write with his right hand, 
his writing center will be developed in 
the wrong hemisphere. This may 
result in speech-hesitation. 

Why Some People Slammer 

To establish more definitely the proof 
of this, a stammerer was experimented 
on. The victim was an eight-year-old 
boy, a left-to-right • "transfer," who 
had just begun to stammer. The boy 
was set to writing with his left (major) 
arm, and in a short time the stammer 
disappeared. Other similar experi- 
ments had the same results. 

Taking it all in all, this investiga- 
tion seems proof conclusive that left- 
handed children should not be forced 
to use the right hand. 




The arm muscles should 
be relaxed and the fingers 
spread in measuring the 
circumference of the wrist 



Before the muscle swell of 
the arm is measured, the 
subject clenches his fist 
and shakes it vigorously 



The muscle swell of the 
forearm also helps to de- 
termine whether one was 
born right- or left-handed 



After flattening out the 
palm of the hand, with the 
fingers touching, a tape- 
measure is drawn round it 
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The engine-room force may have been killed or disabled the distribution of the multiple valve-closing hand wheels 
by the explosion of the torpedo, but when the clanging and levers on the various decks enable the crew to shut 
Eongs and orders from the bridge have said, "Stop her!" the valves in the main steam lines that lead to the engines 



The Problem of Stopping a Torpedoed Ship 



THE captain leaned far over the 
end of the bridge on his ship. 
Frantically he jerked the handle 
of the cable leading to the engine- 
room. "Stop the ship! Half-speed 
astern ! " 

Two thousand yards off rose the 
conning-tower of the giant German 
TJ-boat which only a few minutes before 
had sent its missile of destruction into 
his ship. 

Again the captain rang, "Half- 
speed astern!" 

Just then the first of the life-boats 
struck the water with a great splash, 
capsized, and threw its cargo of thirty 
women and children into the sea. 

Still the captain rang, "Half-speed 
astern!" to his engineer. 

But it was of no avail. He had no 
engineer. The engineer and all his 
men were gone — dead with the first 
explosion. 



This is what happened to the 
Lusitania, and to many other ships 
that have met her fate. It has 
happened so many times, in fact, that 
the marine department of the British 
Board of Trade has suggested that 
every passenger-carrying ship be pro- 
vided with some means of stopping the 
engines from the deck or skylight 
hatchway. 

Three alternate methods of accom- 
plishing this end are shown in the 
cross-sectional view of a ship's engine- 
room shown above. 

The first and perhaps simplest 
method is to insert another valve in 
the main steam line between the boilers 
and the engine, and to extend the stem 
of this valve upward to the engine- 
room grating on the upper or lower 
deck level, or clear to the boat-deck 
through the engine-room hatchway. 
By attaching wheels to the valve stem 



shaft, it is possible to close the steam 
supply to the engines at any one of the 
desired levels. 

A second method is to connect a 
wire* rope to the throttle valve lever 
and lead it to a point in or near the 
engine-room skylight hatchway and 
attach it to a second lever, so that the 
motion of the latter about its pivot 
will shut the valve just the same as if 
the engineer did it while standing level 
with the base of the engine. The wire 
rope must be hung with sufficient 
slack to enable the engineer to 
operate the valve for maneuvering 
purposes. 

Still a third method consists of 
fitting an extra stop valve at the 
junction of the main steam-pipes 
when a small number of boilers 
are fitted, and of running the stem 
of the new valve to the upper deck 
grating. 
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When a soldier has music in 
his soul, it is pretty certain to 
get out through a banjo. But 
it took real genius for one of 
this cheerful pair to build an in- 
strument out of an old can 
teen picked up in the trenches 




We hate to tel! you, but 
Juliet is a camouflaged Tom- 
my who made the hit of the 
trench season in that battle- 
scarred musical comedy, 
"Turnip Tops." Thanks to 
organizations like the Y.M. 
C.A., it's always possible to 
stage a show behind the lines 
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Happy? You're right. 
It's his birthday, and 
the home folks guessed 
right on how long it 
would take the pack- 
ages to get over the 
water and up to the 
front. He'll be the 
rrost popular man in 
his company as soon as 
the news gets around 




Not getting enough fighting from 
Fritz, the irrepressible Scot starts 
boxing bouts as soon as he gets out 
of the firing line. It's good fun, and, 
what's more, it is excellent practice 
for bayonet fighting, since the 
principles of attack and defense 
are very much the same in the 
manly art and that of the cold steel 



the Hun has made 
of brave men down 



■ r im - 



''Fishie, fishie, come bite my hook — 
you be captain, I'll be cook." Hardly 
a war song, but the spectators as 
well as the judges at this fishing 
contest between Red Cross nurses 
on a French hospital barge owe their 
good fortune to an enemy's bullet 



Meet Private Mike Murphy, undis- 
puted champion fish-catcher of the 
National Army in France. It's a hand- 
to-fin contest when Mike goes after 
the fish. His plan is simple: just dive 
in and pick 'em out. Easy, isn't it? 
Mike is reported to be particularly 
deadly when he's after German carp 
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The Flying "Circus" and How It Fights 

The lesson that the wild geese 
taught us and how it is applied 

By Carlyle F. Straub, Aviator Pilot, Late of the British Air Force 



TN the early days of the war a combat 
I in the air was much like the joust- 
ing of medieval knights — a struggle 
between two champions. In a sense, 
the General Staff placed its entire re- 
liance on a few extraordinary flyers. 
This kind of fighting was peculiarly 
suited to the British temperament. 
It brought out the very qualities that 
have made Englishmen great sports- 
men. 

While the German airmen cannot be 
accused of being cowards, they are 
rarely as good fighting flyers as Eng- 
lishmen, simply because they have 
not cultivated sports in the British 
way. Hence we find that the Germans 
did more, at least in the early days of 
the war, to improve the fighting ma- 
chine than the fighting man. When the 
German Fokker appeared, it seemed for 
a time as if the machine were more im- 
portant than the man; but when the 
Fokker was outclassed by faster ma- 
chines developed by the Allies, the indi- 
vidual superiority of the sporting British 
flyer once more became apparent. 

Hou) the Flying Circus Originated 

When it became evident that the 
Allies could build machines in larger 
quantities than the Germans and that 
their flyers were individually the more 
adroit and daring, a new tactical 
policy had to be discovered. That 
policy was' eventually the adoption of 
formation flying by the Germans. It 
proved so brilliantly successful in 
enabling flight commanders to make 
the most of a limited number of air- 
planes, that it has been adopted by all 
the armies in the field. 

It was Bolcke, one of the best flyers 
that Germany ever had, who seems to 



British squadron 



The author of this article is a 
young American who went to 
Canada before the United Stales 
entered the war, in order to join 
the Royal Flying Corps. Dur- 
ing his course of training he 
received a good deal of practice 
in bombing squadrons. Since 
bombing machines usually 
fly in formation, he writes 
on his subject from first-hand 
knowledge. — The Editor. 




They dive straight into the beam of the 
searchlight. It seems ridiculously moth- 
like, but there is a good reason for the 
maneuver. The projectile from an anti- 
aircraft gun flies in a curved path : the 
beam of the searchlight is straight. 
By following the straight line, 
the men in the machines are safe 



British 



Germans- 



V 





The Bait 



Surrounded ! A hail of lead pours in 
on the Germans. The only possible 
escape for them is to dive and 
throw their machines into a spin 

Ten thousand feet in the air, above a 
concealing cloud, flies the British 
circus, as shown at the left. Beneath 
the cloud a solitary Englishman soars. 
He is so much bait. He looks tempt- 
ingly alone. Two Germans, regarding 
him as good prey, begin to nibble, 
as we show at the right. If the bait 
can take care of himself the circus 
above the cloud keeps serenely on its 
course. But if more Germans should 
appear, down it plunges, and at once 
there is a "dog fight" — an indiscrimi- 
nate combat in which all appearance 
of formation is lost, and in which 
each flyer takes care of himself 



have organized the first fighting squad- 
ron to offset the individually stronger 
English fighters. Formation flying 
was a brilliant success. What were 
the chances of one or two Englishmen, 
however brave and skilful, against a 
whole squadron? For a few weeks 
Bolcke swept everything before him. 
Then the Allies adopted formation 
flying. And the old days when a single 
man, possibly two men, soared up look- 
ing for a German to fight, were over. 

Reason for the V Formation 

One of Bolcke's best men was 
Baron von Richthofen, a former cav- 
alry officer. After Bolcke was killed in 
a collision with one of his own men, 
von Richthofen stepped into the 
limelight. He organized a squadron 
of his own. It must have been allowed 
extraordinary privileges. Von Richt- 
hofen himself, for example, always 
flew in a machine painted a vivid 
red. The other machines of his squad- 
ron were painted in riotous colors. It 
was this fancy-dress aspect of the ma- 
chines, coupled with the fact that they 
were ordered from one sector of the 
German front to another as they were 
needed, that led some imaginative 
Englishman to call the squadron 
"von Richthofen's traveling tango 
circus." Now "circus" is the accepted 
term for such an organization. 

I do not know by what method air 
commanders arrived at the conclusion 
that it was best to fly in approximately 
"V" formation. At all events, the 
distinguished English aeronautic critic, 
F. W. Lanchester, pointed out some 
years ago that fast migrating geese 
and ducks adopt the V. As Lanches- 
ter puts it, "the air immediately in 
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German straggler 

The devil captures the 
hindmost in the air as well 
aselsewhere. Two British 
devils detach themselves 
from the squadron. Then 
woe to the straggler! 



the wake of a bird in flight has residu- 
ary downward motion, and so is bad 
air, from the point of view of the bird 
following. On the other hand, the air 
to the right and left of the leader has 
residuary upward motion, . . . and 
so is good air; consequently the V for- 
mation arises from each bird seeking 
the air which gives the best support." 



Formation flying requires the closest 
team-work. It is not so easy as it 
looks to keep your station in a flying 
squadron': it requires constant prac- 
tice. But, when it is once learned, the 
pilot has a better chance of escaping 
death than if he went up alone. 

A "Dog Fight" in the Air 

It must not be supposed that 
formation flying begins and ends with 
keeping station to form a V. The 
enemy must be outwitted. Three 
machines climb to a height of 12,000 , 
or 15,000 feet in V formation. Four 
or fiVe others follow and maintain 
an altitude of 8,000 or 10,000 feet. At 
6,000 feet a single machine — a Nieuport 
— flies deceptively alone. That lone 
machine serves the same purpose as 
the worm on the end of a fishing-line: 
it is so much bait. Its pilot is a cool, 
daring, experienced fighter. Suppose 
that a single German machine swoops 



Leader 



British Squadron 

^,10 000 ft. 




a: 



One of the squadron 
dives down to a height 
of four thousand feet in 
order to tempt a German 
"circus" into action be- 
cause of his loneliness 
and apparent harmlessness 
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When the Germans have been lured into the trap so cunningly prepared 
for them by the British, there is a kind of Kilkenny riot which, in the 
airman's vernacular, is called a "dog fight" — every man for himself 
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U 6000 feet 

down on him. The rest of his squadron, 
probably concealed for the most part 
behind a cloud, leaves him to his own 
devices for a time, confident that he 
will beat his assailant. But suppose 
that he manifestly is outmaneuvered? 
A machine from the squadron detaches 
itself, plunges down, straightens out, 
and sideslips into such a position that 
the enemy machine is caught between 
two fires. 

The enemy seeks refuge in a nose 
spin, which makes it almost impos- 
sible to hit him. His companions 
see his predicament, and rush to his 
assistance — exactly what the Allied 
squadron far up in the air desires most. 
The leader of the Allies dives first, 
followed by his right and left guard. 
Three machines are left above to watch 
for more enemy machines. Now a 
general combat ensues, in which each 
man must fight independently. All 
semblance of formation is lost; the 
melee is called a "dog fight." 

How the Bombers Fly 

On bombing raids, which on the 
English side are usually undertaken 
at night by giant Handley-Page ma- 
chines, formation flying is all-impor- 
tant. The individual pilots must co- 
operate if the raid is to be successful, 
which means that they must- follow 
the leading machine captained by the 
commander of the squadron. 

But it must not be supposed that 
the commander hugs secret plans to 
his bosom. Every detail of the 
raid is discussed thoroughly with the 
navigators of the squadron. Maps 
of the territory to be traversed and at- 
tacked are minutely studied. With the 
assistance of his subordinates, the com- 
mander formulates a plan of action. 
With the aid of red and green wing 
lights, the machines keep their sta- 
tion in the V formation. If a stabbing 
enemy searchlight ferrets out the ex- 
pedition, the leader plunges straight 
into the beam, followed by the other 
machines. 

When the squadron is a few miles 
from its goal the commander gives a 
signal, and the V formation gives 
place to a single file, so that each 
machine may follow the leader over 
the target. 
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~\ IMBER CR'B&ING 



To Moisten the Air from 
a Hot-Air Furnace 

AN invention for moistening the 
b air from hot-air furnaces has 
recently been patented by Frederic 
F. Bahnson, of North Carolina. 

The hot air is drawn from the top 
of the furnace by means of a small 
fan driven by an electric motor. 

The hot air passes through a chim- 
ney shaft to the moistening cham- 
ber. . Water is pumped against the 
blades of a rapidly revolving disk, 
which atomizes the water into a 
fine spray, so that it can mix 
with the hot air. The air is forced 
back into the air-chamber of the 
furnace and thence to the rooms 
of the house. 




Here's a way to store more coal in 
the cellar without enlarging the bin 

How to Build Up 
the Coal-Bin 

PEOPLE who are trying to 
store the winter's supply of 
coal in apartment-house cellars 
will be interested in the plan hit 
upon by a certain manufacturing 
company. By timbering the base 
of the coal-pile, it is possible not 
only to store more than double the 
quantity of coal on the same 
ground-space, but to prevent 
waste. 

The retaining wall is held in 
place by horizontal joists placed 
between the timbers at right 
angles to them, and these joists 
are held in position at the other 
end by spacers. After the coal 
has been piled up, these act as 
anchors against the pressure of 
the coal. 




With this device you can 
overcome the worst fea- 
ture of the hot-air furnace 




SPACE 



MR SPACE 
An air pump in your 
heel operates at each 
step and pumps hot 
air to warm your feet 



Fill Your Shoes with Hot Air 

r' you keep your shoes 
filled with hot air, your 
feet can not be cold. But 
whence comes the hot air? 
And how is it fed to the 
shoes? Halls P. Etheridge, of 
Gilmerton, Va., answers 
the questions by patent- 
ing a small two-cylinder 
air pump which is placed 
in the heel of each shoe. 

The pistons are operated by the up- 
and-down movement of the foot, which 
movement is transmitted to the piston 
rods by a hinged plate pressed down 
at each step by the heel of the foot. 
As it is compressed the air is 
warmed. Thus warmed it is 
allowed to escape into the 
hollow insole of copper which 
extends forward to the ball of the foot, 
and thence into the interior of the 
shoe. 

To keep the metal from touching 
the foot, the copper insole is covered 
with felt. 




If the light burns dimly there must 
be too much smoke in the chimney 

The Chimney Smokes? 
Look in the Pipe 

TO avoid the wasteful emis- 
sion of smoke from the chim- 
ney by regulating the drafts, 
D. R. Hibbs, of New York, sug- 
gests a simple remedy suitable 
for manufacturing plants in which 
the chimney rests on top of the 
boiler. He recommends running 
a two-inch pipe through the 
smokestack at such an angle 
that the fireman can conveniently 
look through the pipe when he is 
standing by the side of his boiler. 
Several large holes are drilled' 
through the pipe so as to admit 
any smoke that may be present, 
but not large enough to affect the 
draft. At the upper end of the 
pipe, an electric lamp indicates the 
amount of smoke in the chimney. 



This Heater Looks Like a Ruler 

THE latest development in electric heaters is one that 
provides for building it like a flat ruler. The heater 
was designed primarily for use in outdoor constructional 
work. The cabs of digging cranes, for instance, often 
become so cold that the men cannot work. Flat re- 
sistances of large capacity have been devised, which are 
only two feet long and three sixteenths of an inch thick. 
These can be placed in almost any nook or 
corner. They can also be used for warming 
the feet. For this purpose a perforated plate 
is placed over one or two heating units. 
When a man stands on the plate 
i. a current of warm air is released 
and flows over it. 

The outer casing of each unit is 
of steel, while the heating element is 
wound flat inside. To insulate the ele- 
ment from this casing, layers of mica 
completely inclose it. 
Each unit is capable of 
being used on either 
alternating or direct 
current. When it is de- 
sired to use a number 
of them, they are 
connected in a circuit. 



This is not a newfangled ruler, 
but an efficient electric stove 
for outdoor workers 
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Built Like a Racing Yacht of the Air 



The military airplane of to-day looks extremely simple 
from a distance, but at close range it proves to be a most 
intricate piece of mechanism. The drawing shows the 
fuselage of a two-seated German Alhalros, which was cap- 
tured almost intact a short time ago. It is a powerful 
machine of high speed, great endurance, and quick in ma- 
neuvering. Its Mercedes engine develops 220 horsepower. 

The Alhalros represents a highly developed universal 
military type of airplane, and is equally satisfactory for 
reconnoitering, artillery control, and bomb-throwing. It 
can even fight when hard pressed. It owes its superiority 



to the infinite care with which it is designed. It is built 
like a racing yacht. Light of weight, but made of 
strong material, its smooth surface and stream-lined form 
offer the least possible resistance to the air. To reduce 
head resistance, the radiator has been built in between 
the ribs of the upper plane, and the water-pipe is con- 
ducted down one of the slanting braces. 

There are no abrupt curves. Everything has been, 
carefully avoided that would in the least increase the head 
resistance or in any way disturb the equilibrium and di- 
minish the maneuvering ability of the airplane. 
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An industrial locomotive that can haul twenty tons. The power is transmitted to the rear wheels only 

Here Comes the New Ford Motor Locomotive 



T3ASED on the Ford farm tractor, a new narrow-gage industrial 
locomotive now being experimented with by Henry Ford, is 
capable of hauling from ten to twenty tons in small dump-cars. The 
motive power of the apparatus is the same as in the Ford farm trac- 
tor and differs from it only in the employment of steel disk flanged 
wheels instead of the large cleated ones for negotiating soft ground. 



The machine is also driven on all four wheels, although the jjower 
is transmitted directly to the rear wheels only. 

While not yet in commercial form, the machine has great possibili- 
ties because of its low cost of operation with kerosene as fuel, and by 
its adaptability to practically all work in which similar steam 
equipment is used. 



Here's an Automatic 
Gear-Shift 

ANEW gear-shifting device shown 
below has a leather-faced small 
friction wheel, controlled by a lever, 
which is placed at right angles between 
the fly-wheel and the disk of the 
drive-shaft. 

The nearer the small disk is moved 
to the center of the fly-wheel, the 
less speed will it transmit to the 
drive-shaft ; the nearer to the periphery 
of the fly-wheel, the greater the speed 
transmitted. 

The same lever throws the disk of 
the drive-shaft out of contact with 
the intermediate disk, thus stopping 
the car. 



Starting X 
atoppmg. and 
reverse lever 



! 





friction 
surfaces 



Drive shaft 

This automatic 
gear-shift makes a 
"joy-stick" of the 
control lever 



Correcting space between magneto 
and coils to get a strong spark 

To Start Ford Cars 
in Winter 

COMETIMES the difficulty in 
starting a Ford car in cold weather 
may be due to a too great distance 
between the fly-wheel, the magnetos 
and the coils, caused by a wearing 
away of the ends of the main engine 
bearings. To give an ample-sized spark, 
the magnetos, which are mounted on 
the fly-wheel, should be about three 
thirty-seconds of an inch away from 
the coils on the engine. 

To start the engine, the car is -put 
in high gear, with one rear wheel jacked 
up. Putting the car in high speed 
pushes the transmission assembly 
forward and closes up the space. 
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Putting the Wheel 
Around the Tire 

TVTO one needs to be told the dis- 

' advantage of the pneumatic tire, 
especially the pneumatic tire used on 
motor-trucks. A Chicago inventor, 
Edward A. Banschbach, flashes this 
idea on us: 

Why not make the hub a pneumatic 
tube, and put the wheel around it? 
You get all the advantage of the air 
cushion, save material and labor, and 
prevent much of the wear and tear, 
argues the inventor. 

The wheel is made in segments. 
Around the axle-bushing a small, 
heavy pneumatic tube is mounted. 
Then the segments of the wheel are 
bolted in place. 

For a tread Banschbach uses blocks 
of solid rubber, so that, when repairs 
are necessary, you remove, not the en- 
tire tread, but only the worn-out block. 



r insert tread 



Tie-bolt and 
block guide 

Single-tube 
pneumatictire V 




Why not put the pneumatic tire in 
the center and the wheel around it? 
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A glance at the dial will show how 
many gallons are in the tank 

Fill the Tank and 
Watch the Dial 

\^7lTH a new device owners of 
* » Fords need not remove the 
tank-cap to learn how much gaso- 
line is in the tank. It is screwed 
into the opening usually covered 
by the cap. Two rods extend 
from the top member of the 
device to the bottom of the 
tank. 

A cylindrical float slides along 
these rods as the level of the 
gasoline rises or falls. A third 
rod, with a screw twist, passes 
through a hole with a corres- 
ponding twist in the float, and 
receives a turning motion. 

Theuppcrend is connected with 
a needle which indicates on a dial 
the number of gallons in the tank. 



An Economical Garage and 
Greenhouse 

\X/HY not build a conservatory over your 
* w garage? This is practicable if the 
floor of the conservatory is made water-tight. 
If the garage is an addition to the house the 
conservator) can be entered from the second 
floor. 

The same principle may be applied when 
the garage is a separate building. The 
greenhouse could then be reached by an 
outside stairs. The cost is not much more 
than that of the garage alone. 




The combination of garage and conservatory is pleasing, 
and the double cost of tiles and roofing is eliminated 



WITH the device shown above 
the priming of all of the 
engine cylinders is accomplished 
at one time. This is done by sus- 
pending a small gasoline supply 
tank from the rod holding the 
engine hood and running be- 
tween the radiator and the dash, 
and by leading a pipe to a header 
connecting all of the priming 
cup valves. The valves are con- 
nected by means of short arms 
pivoted to a bar which is moved 
back to open the valves by the 
wire leading to the dashboard. 

A stop-cock is provided to shut 
off the supply. A spring in the 
valve-bar automatically closes the 
valves when the wire is released.. 



A Novel Use for the Motor-Truck — Transporting Race-Horses 



TT'S all very well for ordinary human 
beings to travel in crowded subways or 
try to keep appointments on railroads with 
schedules "subject to change without notice"; 
but with a race-horse it's different. He may 
be worth forty or fifty thousand dollars, — a 
sum that few of us would bring if put up on 
the auctioneer's block, — -and his health and 
time are matters for seri- 
ous consideration. Any- 
thing that will insure his 
getting from one race- 
track to another in good 
condition and on time 
means dollars in the 
owner's pockets and worry 
off his mind. 

In the old days, track 
stars traveled between 
meetings in box-cars tie 
luxe, with a special valet 
to look after their com- 
fort; but with the many 
tie-ups that have oc- 
curred on the railroads, 
especially in the early 
spring and late fall meet- 
ings, the problem of get- 
ting the horses between 
racing tracks in safety and 



in time to compete in the proper races has 
become more and more difficult to solve. 
Accordingly, an enterprising truckm; n in New 
York City has recently started a business 
that consists in transporting horses between 
the various railroad terminals in the city and 
the different tracks in the vicinity. He uses 
fourteen trucks in this work. Trips have even 




been made between New York and Balti- 
more, 20T, miles one way. 

Each of the trucks carries three horses in a 
specially padded body, fourteen feet long, five 
feet eight inches wide, and six feet six inches 
high, with doors three feet six inches wide 
on each side and a full-width door at the 
rear. The sides and rear end fold down to 
serve as runways to the 
truck, so that the horses 
can enter the bodies them- 
selves. The trucks are 
equipped wkh large-sized 
pneumatic tires for great- 
er speed and in order 
that their high-strung pas- 
sengers may not be jolted 
on the way. 

It's nice to know that 
even we mere humans 
may share their comforts. 
We can hardly hope to 
have a car all to our- 
selves; but the growing 
use of motor-trucks to 
relieve congestion on the 
railroads promises us 
many advantages —among 
them cheaper food — un- 
known to a motorless age. 
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Two Wars for Liberty — From 



Until the present conflict drenched a 
more than half a century ago was the 



Those who think that Presi- 
dent Wilson has assumed too 
much authority would do 
well to read how "Old Abe" 
practically conducted the 
Civil War himself. There 
are some stiff letters of his, 
written after inspections of 
camps, to generals with 
whom he was anything but 
satisfied. Here is "Old Abe" 
after a review at a Civil War 
camp, with a Pinkerton man 
on one side and Major-General 
McClernand on the other 




There was no Y. M. C. A. in 
the Civil War, that hustling 
body having been organized 
after the great conflict. But 
some attempt was made to 
minister to the spiritual and 
physical comfort of the Union 
troops by the United States 
Christian Commission. We 
take it from the picture at 
the right that there were no 
huts, no places where refresh- 
ments were sold — nothing 
but tents and kind hearts 



Mortars? Why, they had 'em in the Civil War. Look 
at this one, which was mounted before Petersburg, 
Virginia, in August, 1864. It fired old-fashioned gun- 
powder and round balls, and was a mere toy compared with 
the corresponding weapons that the Allies are now using 



Hi 



And big guns, too ! The boys in blue and gray knew them 
well, and even to the fighting man of 1918 there is a 
businesslike look to this wide-mouthed cannon. It was the 
invention of the modern slow burning smokeless powder 
that made it necessary to abandon this type of weapon 
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"Old Abe" to Woodrow Wilson 



world with blood our Civil War of 
greatest struggle men had ever known 




Ke cannot visit 
the battlefields as 
Lincoln did in his 
time, because the 
fighting is done thou- 
sands of miles a way from 
Washington. But he can 
appear before his fellow citi- 
zens, from time to time, and 
make articulate the senti- 
ments that long to be ex- 
pressed in the breasts of one 
hundred million Americans 




How different from the big 
guns of the Civil War! 
This 12-inch piece at the 
left is the type to be found 
in our coast defense bat- 
teries. It can hit a hostile 
ship ten miles away, and 
then drop back behind the 
parapet on its disappearing 
carriage. Army officers 
call this the Buffington- 
Crozier disappearing mount 



They had nothing like it in the Civil War. Hundreds of 
thousands will come back from France with a new affection 
for the Y. M. C. A., and a new realization of its significance 
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The men who handle these guns never see the targets 
at which they are firing; for the mortars of 1918 are 
mounted in pits. But they hit the mark just the same 
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Training the Navy Hospital Corps 

Sailors who are going to be doctors, 
druggists, and dentists after the war 

By Willard Connely, U.S.N. 



The navy student who is extracting a confiding civilian's aching 
tooth is at the same time receiving instruction from the oral surgeon 



WITH the mobilization of Ameri- 
can resources for the war 
impact comes a natural feel- 
ing to most young men that they would 
like to serve in positions that they are 
qualified to fill. Others, not "stars" 
at any particular craft, have a natural 
aptitude for occupations which they 
are not called on to pursue in civil life. 
Both types are needed. 

What the University of Minnesota 
Is Doing 

The Navy Hospital Corps invites 
drug clerks, fledgling students in phar- 
macy, dentistry, or medicine, beach life- 
guards, and those who have done first- 
aid work for hospitals; but enthusiastic 
inexperienced men are by no means 
denied a chance. 

At the United 
States Naval 
Training Schools in 
Minneapolis, under 
Commander Warren 
J. Terhune, U.S.N., 
some of the instruc- 
tion is carried on 
in the medical and 
dental colleges of 
the University of 
Minnesota. In that 
institution one hun- 
dred hospital ap- 
prentices are 
schooled every four 
months for the rat- 
ing of pharmacist's 
mate. After com- 
pleting their studies 
these men are trans- 
ferred to duty in 
naval hospitals on 
the Atlantic coast, 
to hospital ships, or 
to the fleets, for 



immediate ser- 
vice in the sick- 
bay. 

What will 
many of these 
corpsmen do 
when the war 
is over? If 
they return to 
civilian pur- 
suits, they will 
study to become 
physicians, 
pharmacists, 
dentists. And for 
their future pro- 
fessional careers 
they will have 
to thank the United States Navy. 

The course starts with lectures, 
mainly. The instructing nurses at the 
university hospital do not want the 
blue-jackets experimenting with con- 
valescent patients until they appreciate 
what nursing means. So, in the 
beginning, there are talks and demon- 
strations in anatomy, pharmacology, 
physiology and hygiene, minor surgery, 
and bacteriology. Work in the labora- 
tories and clinics, practice in dentistry, 
bandaging, and cooking for invalids 
take up nearly all the afternoons in the 
first month, after which they are 
continued in shorter courses because 
of the daily instruction in practical 
nursing. Later, too, the men receive 
instruction in physiologic chemistry, 
pathology, and therapeutics. 




Navy apprentices take special work in radiography at the Minnesota Univer- 
sity Hospital. Besides handling the mechanism, they develop the plates 
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In order to set forth comprehensively 
a review of the training in general, it 
may be well to touch upon the salient 
topics in each subject. Anatomy — to 
medical study what copper is to 
electricity — is begun with the aid of 
skeletons, charts, and wax models 
from life. Once a week the sailors go 
into the dissecting rooms. No danger 
of forgetting what they learn there! 
The principal headings covered during 
the semester are tissues, joints, muscles, 
arterial distribution, respiratory system, 
alimentary canal, skin, nervous system, 
special sense organs. 

Here, for example, is a specimen 
exercise in the laboratory for phar- 
macology, which also covers chemis- 
try, therapeutics, and materia medica: 

Put drop of cocaine on tongue. Try taste, 
with salt solution, acetic acid, quinine. Test 
cocainized area with head and point of pin. 
Boil a one per cent cocaine solution in teaspoon. 
Inject in arm. Test sensation with head of 
pin (pressure) and point of pin (pain). Test 
by applying hot and cold test-tubes against 
area. Repeat with one tenth per cent cocaine 
in nine tenths per cent salt solution (Schleich's 
pressure anesthesia). Boil cocaine for half an 
hour and repeat the tests. 

How the Navy Students Practise on 
Each Other 

General anesthesia is also taught. 
Other headings are antiseptics (includ- 
ing the Carrel-Dakin and dichloramine 
treatments made famous at the front), 
purgatives, sopori- 
fics, sedatives, sali- 
cylates, mercury, 
and the routine 
pharmacal methods 
of making liquid 
mixtures, pow- 
ders, tablets, pills, 
salves. 

No sooner had 
the sailors begun 
their bacteriologic 
exercises in the lab- 
oratory than they 
began to take nose 
and throat swabs of 
one another. If a 
blue-jacket finds his 
mate is harboring 
a few million more 
streptococci than 
himself, he takes 
consummate pride 
in heralding the 
doleful news. 
Teaching a man to 
make a culture of 
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the diphtheria bacillus, to stain a speci- 
men with methylene blue, or to learn 
to distinguish between pseudo-diph- 
theria (the pink-eye infection) and the 
real disease, infallibly rouses his latent 
inquisitiveness and zeal to learn. 
Further important details that 
the corpsmen learn in this class 
cover transmission of infection by 
contact, food and water, insects, 
and coughing. Of course, he 
learns all about disinfectants, 
and the bacteriologic examina- 
tion of water and milk. 

Allied to this course is much 
of the work in dentistry, new to 
hospital corpsmen, and therefore 
all the more fascinating. Says 
one of the professors: 

The gospel of the clean mouth will 
help win the war. A clean mouth holds 
within it from three to five million 
bacteria; an unhealthy mouth from six 
hundred to eight hundred million. In 
the latter case, the man at the front 
who sustains an injured jaw does not 
live. There's the difference, and the 
importance of it. 

Again, if it's rough weather at sea, 
decks awash and lots of hard work to 
do, and a man allows himself to get a 
chill, what happens? The pneumo- 
cocci alway present in the mouth get busy 
and multiply, and the man finds himself in the 
sickbay. How can he avoid that ? By 
using the toothbrush hard, not while he- 
counts ten, but for five minutes by the clock. 

Medical and Dental Help in Cases 
of Emergency 



ful. The last job is to cut longitudinal- 
and cross-sections of teeth, for anatom- 
ical observation of enamel, dentine, 
and root canals. This work leads up 
to operative dentistry, or filling, in 
which instructors take small groups of 




In oral hygiene the apprentices 
gum inflammation and pyorrhea, 
decay, hygienic diet, and sys- 
temic disease (heart, kidney, 
joint, and stomach troubles) 
whose source is diseased teeth. 
They then clean one another's 
teeth in dental chairs. Finally, 
they examine civilian patients. 
For dental anatomy each man 
takes a rubber impression of his 
own jaws, makes from it a 
plaster cast, and mounts this 
work of art on a wire for study. 
A man will always study with 
eagerness a part of himself. 

Next the sailors model jaws in 
clay, in which they insert the 
thirty-two teeth, selected one by 
one from a miscellaneous tray- 



study 



It is not surprising that some of the 
men want to specialize in dietetics 

blue-jackets and show them how to 
prepare small cavities, to fill with 
cement or amalgam. 

With this modicum of instruction 
the corpsmen can at least lend tem- 
porary relief to their mates at sea, can 
save many a tooth which does not 
require extraction. In the art of 
tooth-pulling after novocaine anesthe- 
sia, the sailors are trained for fully two 





months. A wealth of civilian clinical 
material affords a variety of practice. 

The hospital work is in three parts: 
bandaging, dietetics, and nursing. The 
course in invalid cookery comprises in- 
struction in the preparation of liquid, 
semi-solid, light, and general 
diets. In sections of twenty, 
each man has his stove, materials, 
and "tools." Liquid foods com- 
prize albumenized, acid and fari- 
naceous beverages, as well as 
junket, ice cream, and broth; 
semi-solids include cereals, cream 
sauces and soups, eggs, and des- 
serts. Light diet means fish, 
chops, baked potatos, and baked 
fruits. As for general diet — 
everybody knows what that is. 
But the king of the menu may 
be said to be steak. For popu- 
larity this course in which its 
preparation is taught, is the 
super-ace. 

Nursing includes bed-making 
with the patient, bed bath, sham- 
poo, computing and administer- 
ing hypodermics, application of 
all sorts of compresses, irriga- 
tion of eye, ear, throat, and nose. 

New Impulses that the War 
is Awakening 

The advanced work in the latter half 
of the course is' given over largely to 
operating-room practice, when the men 
help the surgeons, prepare patients for 
the operating table, and run the steri- 
lizers and tanks. Part of this phase 
is intensive work in the X-ray room. 
After such a broad introduction 
to the study of medicine, it is hardly 
to be wondered at that so many of 
the hospital corpsmen, as soon as 
their first cruise is up, indicate a de- 
sire to return to college and get their 
professional degrees. The war is 
awakening in thousands the simple 
urge to use their lives to better 
advantage. No brighter chance 
beckons than the free training in 
the Hospital Corps of the Navy. 



A quiz in ear and eye irrigations, in 
which various members of the class 
are showing what they have learned 



Learning to make flax- 
seed poultices and 
mustard plasters 



Receiving instruction at 
the dispensary : in the 
nose and throat clinic 




35 




Papular Science Monthly 




Not Even a Chorus Girl 

Could Eat Him 

r 1 ^HE Bureau of Fisheries says 
that we demand more 
lobster than our waters 
produce. This difficulty will be 
overcome if all lobsters will kindly 
grow as large as the one shown 
here. 

This enormous fellow, weighing 
nearly thirty pounds, was caught 
off Boston and brought in on a 
fishing schooner. His advent into 
that quiet town caused much 
excitement, for he was the largest 
lobster that Boston ever saw. 



The "Wrens" Are in the Navy 



C<' successful have the "Waacs" — 
w -' members of Women's Army 
Auxiliary' C orps — proved behind the 
lines in France, that the British Navy 
has brought into being a similar organ- 
ization on its own account: the Wo- 
men's Royal English Naval Service, 
known familiarly as the "Wrens." 

Like their military sisters, the Wrens 
are to serve in the second line — in 
harbors, manning utility and messen- 
ger boats, at aerial bases. 

They receive training first on model 
ships like the one in the photograph 
below — platforms on wheels, respond- 
ing to the movements of a full-sized 
wheel and equipped with complete 
steering apparatus. 





This Check-Book a Good 

Traveling Companion 

' I , HE ordinary check -book — 
the long and narrow one 
that lay open nicely on your desk, 
but bulked too large for your 
pocket and fell out easily- — is re- 
sponsible for much profanity on 
the part of travelers. So there is 
an clement of moral uplift in a 
new kind recently distributed by 
a trust company in New York. 

It is a check-l>ook in the form 
of a four-by-three-inch leather 
wallet containing eight tabloid 
checks. It opens easily, delivering 
the checks without heavy creases. 



How the Germans Blow Up Roadways 

EVERY time the Germans retreat, the advancing Allies find a 
new and entirely unfamiliar array of destructive weapons 
which the Germans have not had time to take along. Their latest 
are iron tubes with spikes on the end. 

Here (below) we see two British soldiers looking over some which 
they found in a newly captured town. The Germans use them in 
blowing up roads. 

After they have backed out of a village the Germans drive 
these tubes into the ground, spike-end first. Then they fill 
them up with dynamite and time them to go off at the, to the 
German mind, right moment. (It's strange how these German 
inventions affect our English.) 

British oflii-ial nhntogrnph 



A Really Obliging Obstacle 

/~\UR old friend the traffic regulation post reappears, its 
^-^ former rigidity of manner smoothed by the inventive hand 
of J. H. Lehmann, of Elkhart, Indiana. Equipped with a strong 
coil spring in its base, this post, struck by the careless automobile, 
will bow an apology, prostrate itself on the ground to avoid injuring 
its assailant's radiator, and a moment later spring back erect, on 
duty again. 

Nor is this complaisance its only feature. An unbreakable globe 
at the top of the post contains an electric bulb to make the warning 
visible at night, and an electric gong. Operated like the light from 
some central point, this gong will summon patrolmen, or give warn- 
ing when fire apparatus needs a clear street. 
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Cow Moves Out for British Gun 

' I 'HE necessity of protecting guns as 
much as possible from enemy 
aviators has stimulated the ingenuity of 
the Allied forces on the western front in 
finding unusual places of concealment for 
their guns or in camouflaging them so as to 
defy detection by the keenest observer. 

The picture above shows a British 
field-gun securely tucked away in one 
of the few cow-sheds that escaped the 
ceaseless bombardment by German guns. 
It will speak well for the solidity of French 
cow-shed architecture if this structure 
remains standing after a few shots have 
been fired from the gun. 



Here Is a 
Real Victory Flag 

WHILE the piratical skull and 
cross-bones might appropriately 
serve as an ensign for the Central Powers, 
there is as yet no Allied flag. Louis 
Klebba, of Chicago, has designed the one 
shown l>elow, which he thinks would look 
well at the dictating end of the peace 
table when the war is over. Quite prop- 
erly, from the this-side-the-water point 
of view, the Stars and Stripes dominate 
the design, with the tri-color of France 
as a close neighbor on one side and the 
Italian man-of-war ensign on the other, 
while in a proper cousinly position ap- 
pears the Union Jack of Great Britain. 



Gungha Dhin in Flanders 



British oSicial photoKraph: 
I t'rxjcrwood A Underwood 



f IKE many another character sung 
' by Kipling, the regimental water- 
carrier has glanced at the new armies, 
shaken his head, and decided that he 
might as well take to machinery. At 
present the Allied fronts have a water- 
supply as efficient as the most progressive 
municipalities. 

Reserve, munitions, and supply camps 
well back of the lines, of course, have 
permanent water-works, in many cases 
erected specially by the Engineers. On 
the front itself, where the constant 
fluctuation of battle makes permanent 
works impossible, the supply is main- 




tained just as effectively by mobile units. 

These units are trains, manned by 
specially enlisted experts, that ply between 
the nearest water-works and the rail-head 
near the front lines. Each train is a 
miniature water-works, entirely self-con- 
tained, and equipped with all the facilities 
for filtering, sterilizing, and distributing 
possessed by non- mobile water- works. 

Each unit carries a chemist, a bacteri- 
ologist, a pump-man, and an expert staff 
of assistants for the laboratory on board; 
and tests are made every two hours. 

The photograph above shows the instal- 
. lationof a temporary trough for the cavalry. 



Fi re-Eaters! 
They're Quite Harmless 

I "'HE fire king shown below is what 
is known as a "living gas-jet." 
He first shows his mouth empty, then takes 
a lighted match and holds it about six 
inches from his mouth. He then blows 
upon the flame, and his breath takes fire. 

The explanation of this puzzling per- 
formance is simple. The performer se- 
cretes about his person a small sponge 
saturated with gasoline, which he surrep- 
titiously introduces into his mouth. When 
he blows upon the match, his breath 
takes fire. The performer must close 
his lips immediately after exhaling. 

© Intprria1ion»l r'flm Service 



Hope for Humpty-Dumpty 

COME men's requirements for 
w -' success in life are large. All 
that Mr. M. Miki, late of Japan, 
demands is all the pieces and time. 
Then he guarantees to neutralize 
the effects even of hammers on the 
most delicate of chinaware. 

The art in which he has become 
celebrated is the repairing of costly 
vases: which calls forth his skill as 
an antiquary, a sculptor, a solver 
of jig-saw puzzles, and an expert 
in the practical science of cohesion. 

The photograph shows him re- 
storing a thirteenth-century Chinese 
vase whose pieces represent three 
thousand twentieth-century dollars. 
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-MT. EVEREST 
29 OOO FT. 
760 YEARS 




MT. WASH 7<GTON 
Si -O FT. 
16b YEARS 



FIVE 
V/OOLWORTH BUILDINGS 
3750 FT. IOO YEARS 




• WOOLWORTH BUILDING 
750 FT. lO YEARS 




If it rained everywhere as it does at Cherra Punji, the water would be over the Wool- 
worth Building in twenty years, and Mount Everest would be submerged in 760 years 

The Wettest Place on Earth 



OF course the very bottom of the 
Pacific Ocean (approximately six 
miles below its surface) is an 
exceedingly wet spot; but the "wettest 
place" upon earth, ac- 
cording to the usual mean- 
ing of this term, is Cher- 
ra Punji, in the Khasia 
Hills of Assam, India. 
Here the annual rainfall 
averages 458 inches, or 
about 38 feet. This an- 
nual average is from Jan- 
uary to January; but 
during the summer 
months Cherra Punji is 



Himalaya Mt*, 




(SjCeylon 



The star shows the 
wettest place on earth 



deluged with about 300 inches of rain. 
This is a summer average of over 3 
inches per day, but more than 30 
inches per day have been recorded for 
five successive 
days, approx- 
imately 150 East 
inches falling 
in 120 hours. 
Thirty inches in one day 
would certainly be more 
than enough rain for 
any place on earth, ex- 
cept the Sahara Desert, 
where the rainfall" is 
zero; but almost 41 
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inches descended upon Cherra Punji 
during June 14, 1876. And in the 
year of 1861 more than 900 inches, 
or about 75 feet, of rain fell there. 

Now, let us see what the average 
annual rainfall upon Cherra Punji 
really means. The nearest approach 
to its 458 inches is at Maranham 
(277 inches), while at Vera Cruz 180 
inches have been recorded. As for 
New York City, that has about 45 
inches yearly, or about one tenth of 
the rainfall at Cherra Punji. 

If the average annual rainfall all 
over the world for the past two 
thousand years has approximated 
50 inches — this yearly average has 
been variously estimated — then 
since the beginning of the Christian 
era there has fallen from the clouds 
an amount of water not far from 
100,000 inches in depth, or what 
would be equal to about 8,000 feet — 
that is, about one and one half 
miles. And supposing that, instead 
of an average yearly rainfall of 50 
inches, there should have fallen 
from the clouds 458 inches, then the 
land-surface of our world — had all 
this water remained upon it — 
would have been covered by an 
ocean some 70,000 feet in depth. In 
other words, this land-ocean would 
have extended approximately 8 miles 
above the 29,000-foot summit of 
Mt. Everest in Asia. 

Certainly Cherra Punji deserves 
the title of the "wettest place." 

Mars Has a Moon that Sets 
in the East 

OUR own moon rises, of course, in 
the east and sets in the west. 
So do all the other moons belonging 
to the other planets, except one of 
the two moons of Mars. This pe- 
culiar Martian satellite, named 
Phobos, rises in the west and sets in 
the east. 

This seems very mysterious until 
we are told that Phobos travels 
around Mars faster than Mars ro- 
tates. That is, Phobos is revolving 
toward Mars' eastern horizon faster 
than Mars is rotating eastwardly, 
and therefore Phobos disappears, or 
sets, presently in the east, and re- 
appears, or rises, in the west. 



#Phobos 




West 



How Phobos, speed demon among the 
moons, outpaces Mars and rises in the west 
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How Far Off Is That German Gun? 



How sixty-three German guns were located 
by sound waves alone in a single day 



BY the use of "receiving 
stations" behind the 
lines, British and French 
military observers have been able to 
locate hundreds of German guns 
through the application of the science 
of acoustics. These stations are 
placed behind the Allied lines at 
points accurately determined, with 
the distance from each station to all 
others carefully recorded. 

A receiving station may be nothing 
more than a microphone receiver con- 
cealed under a rock. The receiver is 
connected by wire to a central station 
with which the other stations are also 
connected. A simple clockwork device 
in the central station records the exact 
instant at which every sound is re- 
ceived at each receiving station. 

How the Sound-W aves Are 
Calculated 

The first sound is that of the shell 
passing overhead, since the projectile 
fired by a high-power rifled cannon 
travels faster than the speed of sound, 
which is normally 1,123 feet a second, 
varying, however, with wind velocity 
and direction and the temperature and 



By Frank Parker Stockbridge 

density of the air. The next sound 
recorded is the "boom" of the gun, and 
then comes the sound of the exploding 
shell. 

Careful corrections are worked out 
to allow for variation in the speed of 
the sound-waves due to atmospheric 
conditions. Then the difference in 
time at which the same sound was 
recorded from the different receiving 
stations is compared with the known 
distance from station to station. 

If, for example, the time when the 
sound made by a passing shell reaches 
Station 4 is 9:12:26, and the same 
sound is recorded from Station 5 at 
9:12:27 and from Station 6 at 9:12: 
27 )/2, it is a simple matter to de- 
termine that the point of origin of the 
sound is 1,086 feet farther from Station 
5 than from Station 4, and 543 feet 
farther from Station 6 than from 
Station 5. With the known distances 
between the station as base lines, 
triangulation on a large-scale map, 
involving intricate calculations, pro- 
vides valuable information as to dis- 
tance, as indicated by the different 
times at which the same sound reached 



the different receiving stations. 

The time records of the sound 
of the gun itself and of the exploding 
shell are also subjected to the same 
analysis; and, since it is obvious that 
the points from which the three different 
sounds originate must be in the same 
vertical plane, a straight line on the 
map connecting all three proves the 
accuracy of the computations. 

Accuracy of the Method 
Demonstrated 

So accurate has this method proved 
that in almost every instance, when the 
work of the observers at the central 
station (which may be miles away from 
the receiving stations) is compared 
with photographs made from air- 
planes, showing the position of the same 
guns, there is not room for separate 
pinpricks to indicate the results of the 
two sets of observations. 

In one day, recently, sixty-three 
German guns were located by this 
means, and destroyed by airplane 
bombs, although many of them had 
been so successfully camouflaged that 
probably they never would have been 
discovered by any other means. 




f:7 




-- - v 



\ - 




The sound of the passing shell, and later that of the gun itself, distances between the microphones being known, the differ- 
are noted by microphones, indicated in the foreground ence in time noted for each sound forms the basis for calcu- 
of the above picture at the ends of the dotted lines. The lating the direction of the shell and the distance of the gun 
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Twelve Niagaras in Our Automobile Horsepower 
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Three hun- 
dred American 
cities are feeding 
garbage to hogs. 
They could produce 
better pork if the 
garbage were sepa- 
rated by the housewife 



New York's garbage ought 
to yield about twenty barrels 
of alcohol (1,200 gallons) a 
day, or enough fertilizer to 
raise something like 12,000 
bushels of wheat a day 



Let Garbage Help 
to Win the War 
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This little instrument, a micrometer thick- 
ness tester, measures the thickness of a 
sheet of paper in thousandths of an inch 

UNCLE SAM is a good military 
man because he is a good scien- 
tist. Nothing is too small to 
receive his careful attention, just as 
nothing is too big for him to tackle. 
He is as busy, these days, in his labora- 
tories as he is in the field of war. He 
is working constantly to improve his 
military equipment. Whether the im- 
provement is a new type of flying- 
machine or longer life for the luminous 
paint on the dial of a watch makes 
no difference to him. 

The "Altitude Laboratory" 

Among the many interesting labora- 
tories Uncle Sam maintains at the 
Bureau of Standards in Washington 
is one that is unlike anything else in 
the world. It is the "altitude labora- 
tory," and it is used for testing airplane 
engines. This laboratory is an air- 
tight chamber in which it is possible to 
simulate exactly the atmospheric con- 
ditions and temperatures of a fighting 
flight on the front. The behavior of 
any type of airplane engine may be 
studied for any height and tempera- 
ture. Since the air pressure at various 
heights has a different effect on the 
fuel consumption, 
and as the tem- 
perature affects 
the lubricating oil, 
the great advan- 
tage of being able 
to study on the 
ground the changes 
brought about by 
these conditions is 
apparent. The 
thing can be done, 
in.this latitude 
chamber, far more 
satisfactorily, accur- 
ately, and safely 
than in the air in 
actual flight. It is 
even possible 
to study the effect 
of sudden dives on 
carburetion, so 



Uncle Sam Goes a-Shopping 



But he carefully tests 
everything that he buys 

By A. M. Jungmann 

rapidly may the atmospheric condi- 
tions be changed within the chamber. 

In night flying our aviators must 
consult compasses and timepieces, just 
as they do in the daytime. We are all 
familiar now with watch dials that 
have luminous figures and hands that 
shine at nigb.t. Not only aviators but 
other members of our fighting forces 
have to be supplied with instruments 
that can be read in the dark. 

Uncle Sam is not content with buy- 
ing any one of the several luminescent 
materials on the market to apply to 
his instruments. He is making a 
complete and exhaustive study of the 
luminescent paints on the market. 
When he has finished his study 
he will know exactly how one lumin- 
escent substance compares with 
another; for he will have established 
standards of measurement. 
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How the 
weight of 
paper in 
pounds per 
ream is de- 
termined . 
The paper 
registers at 
five hundred 
times the 
actual weight 
of the sheet 
in the scale 




How paper is inspected and tested to see if it complies with 
standard specifications. The machine tests a sample for its 
bursting strength by registering the pressure in pounds per 
square inch required to break the paper. The man using the 
microscope is examining the fiber composition of the paper 
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The instrument that determines the 
bursting strength of paper. It registers 
the pressure required to break the paper 

The self-luminous materials which 
Uncle Sam is buying for war uses 
contain what are known as radio-active 
excitants. That is to say, they con- 
tain a substance that phosphoresces 
under the action of the radiations 
which proceed from radio-active sub- 
stances and a small amount of radio- 
active material. The substance which 
becomes phosphorescent is called the 
phosphor, or the responsive material, 
and the radio-active material is called 
the excitant. The phosphor is greatly 
in excess of the excitant. In the 
brightest materials the proportions are 
about three parts of the excitant in 
ten thousand parts of the mixture. 

What Maizes a Watch Luminous? 

It may surprise you to know that 
the reason you can read that watch 
dial of yours at night is because the 
alpha radiations, which are helium 
atoms, each carrying a positive electric 
charge, are being constantly shot out at 
high velocities from the radio-active ma- 
terial and keep the phosphor in a state 
of continuous luminescence. Each time 
one of these atoms hits the phosphor, it 
luminesces. If you examine your lu- 
minous watch dial 
with the aid of a mi- 
croscope, you will 
see that it twinkles 
instead of shining 
with a steady 
light. 

This twinkling is 
caused by the bom- 
bardment of the 
alpha radiations. 
The greater the 
quantity of the ex- 
citant used, the 
steadier is the light 
of the material. 
When only a small 
quantity of the ex- 
citant is employed, 
the twinkling, or 
scintillation, may be 
seen readily. 
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A curious thing has been observed 
in regard to the luminescent 
material. Its initial brightness is in 
direct proportion to the intensity of the 
alpha-ray bombard- 
ment, but if the 
bombardment is 
continued long 
enough the phos- 
phor will cease to 
luminesce. There- 
fore, if you take 
two samples of lu- 
minescent material, 
one containing a 
larger amount of 
excitant than the 
other, there will 
come a time when 
the one that con- 
tains the larger 
amount of excitant 
and was more bril- 
liant in the begin- 
ning will decrease in 
brilliancy until it 
nearly matches the 
one having the less- 
er amount and the 
less brilliant at the start. If the two 
materials contain different phosphors, 
the sample that was more brilliant, 
and which contained the greater amount 
of the excitant, may ultimately become 
more dim than the one that was in- 
ferior in the beginning. 

Observations made at the Bureau of 
Standards indicate that the life of 
self-luminous materials usually depends 
more upon the phosphor than it does 
upon the excitant. Some exceedingly 
brilliant material, which was said to 
contain only radium as the excitant, 
lost half of its strength of light in two 
months, although radium would re- 
quire about seventeen hundred years 
to undergo as great a change. Phos- 



phorescent zinc sulphide is generally 
used for the phosphor. The reason 
the brilliancy of the self-luminous 

materials decreases has been ex- 




How the United States Government determines the weight of paper in 
pounds per ream and the thickness of a sheet of paper in thousandths of an 
inch. The sheet in the instrument registers a thickness of two thousandths 
of an inch. The weight of paper in the scale registers five hundred 
times the weight of the sheet, so one knows at a glance the weight of the ream 

plained by the fact that the lumi- 
nescence is due to the presence of 
small amounts of impurities in the 
zinc sulphide. These give rise to 
certain "active centers" of the material. 

The Alpha Rays 

During the bombardment of the 
phosphor by alpha rays, the "active 
centers" that lie in the path of the 
rays are subjected to violent electrical 
disturbances, which cause the centers 
to luminesce but also break them up 
so they are no longer "active centers." 
While there are enough "active cen- 
ters" for the alpha rays to bombard, 
the luminescence persists; but as the 



bombardment continues, and the cen- 
ters fall under the continued force of 
the electrical disturbances, the 
luminescence naturally 
decreases, be- 
cause there are not 
enough centers re- 
maining to give off 
the light. 

What the Bureau 

is Doing for 
Radio- Telegraphy 

After the war it 
will be possible to 
write a most inter- 
esting history of the 
work now being 
done in the radio 
laboratory of the 
Bureau of Stand- 
ards. Wireless is 
something that 
cannot be discussed 
as freely in war- 
time as in peace. 
The work of the 
laboratory consists 
of the testing of instruments and ap- 
paratus, giving technical assistance 
in wireless matters to branches of the 
government, the study of the theory 
and practice of wireless communica- 
tion, and the maintenance of standards 
for radio measurements. 

The Bureau of Standards also houses 
the United States radio-telegraphic 
laboratory and the laboratory that is 
maintained by the Signal Corps. The 
bureau tests wave meters, coils, con- 
densers, ammeters, resistance measure- 
ments, insulating materials, and oper- 
ating apparatus. If any branch of 
the government wants information on 
such subjects as the installing of 
transmitting and receiving equipment, 




A scene in the X-ray laboratory. The X-ray tube is in the 
lead-covered box. Behind this you can see part of the ap- 
paratus for exciting the tube. Under the box is a shoe be- 
ing radiographed. The photographic plate is under the shoe 



Testing wall-board by immersing it in water. A sample four by 
six fnches is placed in water for six hours. Every hour it is 
weighed. An increase in weight of not more than 110 
per cent means that it is a properly moisture-proof wall-board 
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The altitude laboratory at the Bureau of Standards. Here an airplane engine can 
be tested under all atmospheric conditions, from the earth to 20,000 feet above it 



the efficiency of radio apparatus, the 
adjustment of equipment to comply 
with the law, the design of measuring 
instruments, formulae, or other data, 
all it has to do is to apply to the 
Bureau of Standards. 

The radio laboratory also assists the 
government in the preparation of 
legislation for the regulation of radio- 
telegraphy. The bureau has de- 
signed complete radio transmit- 
ting and receiving sets which have 
been supplied to the government. 
Three were designed for the De- 
partment of Commerce, and are 
now in use. 

Engineering Investigations 

The research work which is going 
on is of inestimable military value. 
The investigations along these lines 
are of both a scientific and an 
engineering character. Naturally, 
we shall have to wait until the war 
is over before the results of this 
type of work can be given to the 
public. 



Some very interesting tests have 
been carried on to determine the prop- 
erties of such insulating materials as 
bakelite-dilecto, bakelite-micarta, and 
formica. As these three materials 
look very much alike, it is difficult to 
tell them apart. Their properties are 
very different, however. Therefore it 




How chemical wood fibers from English gas-mask 
paper look under the microscope. Paper may be 
made of rags, wood, cellulose, jute, manila or flax 
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is very easy for an unscrupulous person 
to sell an inferior grade for a superior 
one. But Uncle Sam will not be fooled. 

Uncle Sam needs a lot of paper. In 
the government printing offices alone 
between 250,000 and 300,000 pounds 
of paper are used every day. Aside 
from that, tons of paper went into 
wall-boards for the cantonments which 
sprang up when we entered the war. 
All these varieties of paper must be 
up to standards set by Uncle Sam. 
Therefore a very busy laboratory is 
the paper laboratory of the Bureau of 
Standards, because every bit of paper 
used by the government must be tested 
before it is purchased. 

Testing Paper for the Printer 
and the Builder 

The testing of paper is divided into 
three parts: microscopical, physical, 
and chemical. When Uncle Sam gets 
through investigating a piece of paper 
by these three methods, he is in full 
possession of all its secrets. The use 
of the microscope will indicate to the 
experienced observer the kind of fibers 
in the paper — if several kinds, the 
proportion of the various fibers used; 
the presence of rosin size; the kinds of 
starches (these are indicated by the 
characteristic size and markings of the 
starch grains) and the kind of beating 
process used. For example, a light 
beating will fray out the ends of the 
fibers; heavy beating cuts the fibers 
without fraying out the ends. 

By testing paper physically, it is 
possible to determine its tensile 
strength, folding endurance (how many 
times it may be folded without break- 
ing), its bursting strength, and a 
number of other facts it is necessary 
to know if paper is to be bought 
intelligently. 

Finally, Uncle Sam decides to find 
out the percentage of ash the paper 
contains; how much paraffin it carries; 
what kinds of sizing, loading, and 
coating materials were used in it; and 
what chemicals were employed in its 
manufacture. He steps into his labor- 
atory and sets to work to coax 
from it the last item of its life 
history. 

The ash content is determined by 
burning a one-gram sample of 
paper and weighing the resulting 
ash. The percentage of paraffin is 
found by extracting the paraffin by 
means of gasoline or carbon tetra- 
chloride. Other chemical tests em- 
ployed in the paper laboratory vary 
from the simple to the complex. 

In making the physical tests, a 
number of highly ingenious instru- 
ments are employed. There are 
several weighing instruments used 
for obtaining the weight of paper 
per ream — five hundred sheets. 
These generally weigh a single sheet, 
and an indicator gives the weight 
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This young woman 
is painting dials of 
watches and com- 
passes with lumi- 
nous paint, to make 
it possible to read 
them in the dark 



Testing insulating 
material used in 
wireless equipment. 
Different kinds of 
bakelite look very 
much alike, with- 
out having at all 
the same properties 



Testing radium at the 
Bureau of Standards. 
Two strips of gold-leaf 
are hanging down, so 
that charges of electric- 
ity repel one another 
I both are positively 
charged) . Radium has 
the power of taking off 
the electricity, or iron- 
izing the air, making 
the air a conductor of 
electricity. This grad- 
ually causes the gold- 
leaf strips to come to- 
gether. The rate at 
which they come 
together measures 
the radio-activity 



of the ream. If a sample of paper 
which is smaller than the regular com- 
mercial sheet is to be weighed, a 
chemical balance is used, and the 
weight in grams is multiplied by 
1.102; this gives the equivalent weight, 
in pounds, of the five hundred sheets. 

The test for determining the burst- 
ing strength of paper is carried out 
with the aid of water-pressure. The 
paper is clamped against a rubber 
diaphragm, through which the pressure 
is applied. Another instrument for 
measuring the bursting strength of 
paper is one in which the paper is 
clamped between rings through which 
a spring-operated plunger is forced. 

The machine that records the fold- 
ing endurance of paper takes the paper, 
which must be cut in a strip of a 
definite length and width, and folds 
it back and forth until it breaks. The 
number of times the strip is folded is 
recorded. 

You may have observed that paper 
acts very differently on damp, rainy 
days and on dry, clear days. It will 
tear readily when the weather is 
humid, and it will be crisper and less 
apt to tear when the weather is fair. 



Since that is so, the physical tests of 
paper must be conducted under defi- 
nite atmospheric conditions. The phys- 
ical testing room in the paper labora- 
tory at the Bureau of Standards 
maintains a fixed degree of humidity. 

Houses Built of Paper 

The use of paper for wall-boards 
has been found to be very successful 
in the building of cantonments. "Wall- 
board" means any material that takes 
the place of lath and plaster. 

There are three classes of wall- 
boards: boards made of paper pulp — 
these are either homogeneous boards 
or laminated boards; boards made of 
plaster, gypsum, or similar material 
without the addition of wood pulp or 
like substances; and boards made of 
wood covered with paper. 

The adhesive with which the lam- 
inated boards are fastened together is 
very important. The boards should be 
waterproof to a certain degree. Paint 
will not make a board waterproof, 
because if the adhesive is of such a 
nature that it will absorb water readily, 
water will seep in around the edges. 
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To be satisfactory, boards should be 
sized with resin and alum. Before 
Uncle Sam buys boards for the walls 
of his cantonments he has them tested 
in his paper laboratory. If they have 
been properly sized and pasted to- 
gether with great care, he buys them. 
If not, he refuses them. He is par- 
ticular about the pasting because sili- 
cate of soda contains some caustic 
alkali which is likely to set up a chem- 
ical reaction with the resin size and 
reconvert it into a soluble form, thus 
admitting moisture. If water enters 
through the adhesive it will quickly 
spread through the board. 

The importance of care in the selec- 
tion of war materials may be better 
understood when one considers the 
quantities which have been bought 
since we entered the war. Here are a 
few items, selected at random, from 
Uncle Sam's vast shopping list: 27,- 
276,000 pairs of shoes, 625,461,392 
pounds of flour, 106,000 motor-trucks, 
72,274,529 cans of tomatoes. All of 
these things are tested and inspected 
before they are accepted. Do you 
wonder that Uncle Sam is busy in 
his laboratories? 




This excellent reproduction of a blue shark and her young can be 
seen at the American Museum of Natural History in New York City 

A Clever Counterfeit of Nature 
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An East Indian Fish that 
Shoots Its Prey 

FISH are decidedly stupid-looking 
creatures. So renowned is this 
reputation that if you wished to 
insult a friend's intelligence you 
might call him a fish and be sure of 
being understood. 

But looks are deceiving, for here 
is a keen, ambitious (withal stupid- 
looking) fish, called the "archer," 
having very up-to-date ideas about 
fighting and feeding. It simply 
shoots its victim — not with an in- 
cendiary bullet but with a well di- 
rected drop of water. 

Mr. Archer.swimming along about 
lunch-time, sees a tender, juicy fly 
sitting on a branch about a foot from 
the surface of the water. He remains 
motionless for a moment, so his 
presence will not be suspected, 



r I "'HE blue shark inhabits the open 
J. ocean and is seldom found near 
the coast. It abounds in that central 
portion of the Atlantic known as the 
Sargasso Sea. 

The conditions under which the 
blue shark lives are most realistically 
reproduced in a wonderful group in the 
American Museum of Natural History, 
in New York, prepared by F. F. Horter 
under the direction of Major Bashford 
Dean, Curator of Fishes at the Mu- 



seum. The group shows a female 
blue shark with her young. 

The large shark is made of 
plaster, the small ones of wax. 
The weed is also of wax. A rope 
— a clever imitation — was intro- 
duced behind the big shark to give 
it support. The small sharks are 
suspended on wires of molybde- 
num. These wires are as thin 
as hair, yet they will support a 
weight of ounces. 




Keeping Wharf Piles Free from Barnacles 



CorK floats 




Wire scrapers be scraped 
to protect 
them from barnacles, but 
with piles such precaution 
is rarely taken. 

A California inventor, 
Alva L. Reynolds, of Long 
Beach, recently obtained 
a patent on a device for 
protecting piles against 
marine organisms on their 
surface. The device is 
extremely simple. Where 
tried, it has proved to be 
very effective. It consists 
of two semicircular sec- 
tions of wire, looped to- 
gether at their ends to 
form a ring, and placed 
around the pile. These 
rings should not fit tightly 
around the log, but should 
be loose enough to slide 
readily up and down. 



WHERE or- 
ganic life in 
the ocean is pro- 
fuse, piles and 
other periodically 
submerged wood- 
work soon decay. 
The wooden bot- 
toms of ships 
must frequently 



To the rings, which connect and hold 
together the loops at the ends of the 
semicircular wires, floats are attached. 
These floats rise and fall with the tide, 
carrying the rings with them. The 
wires scrape along the sides of the 
piles and effectively prevent barnacles 
and other sea organisms from attach- 
ing themselves, growing fast, and be- 
coming a source of danger. 




Wire loops, which slide up and down the piles as the tide goes in 
and out, keep barnacles and other organisms from becoming permanent 



It is annihilating an unwary bug 
by shooting a drop of water at it 

takes aim, and then fires a drop of 
water at the unsuspecting fly. The 
drop of water is fired from an 
opening in the fish's lower jaw, and 
travels with great force created by a 
contraction of the muscles in his mouth. 

The drop is forced through the water 
into the air, and hits the fly amidship. 
The fly tumbles off into the water 
and is promptly eaten. 

The illustration here- 
with shows the fish in the 
act of snaring a bug. Note 
the eager, intense look in 
his eye. 

This curious shooting 
fish — whose scientific name 
is Toxotes jaculator — is 
found in the waters of East 
India. At flood tide there 
are always many of them 
near the mouths of rivers. 

They travel either alone 
or in schools along the shore 
of sheltered bays where 
bugs are fond of congregat- 
ing. Swimming near the 
surface of the water, they 
easily spot their victims. 

Altogether, the archer's 
system is a good one, and it 
seems to be trying to live 
down the reputation of 
fish-kind. 



to 
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Sleep Outside of Your Window for Your Health's Sake 



SLEEPING out of doors is 
highly recommended by 
physicians for both children 
and adults; for, in spite of the 
most careful ventilation, the 
air of a room can never be as 
pure as the outside air. Sleep- 
ing out of doors is usually a 
simple matter for people living 
in the country; but in cities, 
and even in suburbs, it is not 
generally easy to arrange. This 
is particularly unfortunate be- 
cause city dwellers need the 
tonic effects of pure air more 
than do people who live in the 
country. 

The sleeping balcony in- 
vented by Mark H. Smith, of 
Lansing, Michigan, offers a 
practical solution of the fresh- 
air problem for those city 
dwellers and suburbanites who 
live in dwellings other than 
apartment-houses. His sleep- 
ing balcony consists of a cage- 
like frame structure open on 
one side, and with walls of 
latticed iron strips on the other 
three sides. Longitudinal sills 




Mark Smith invented it to solve the 
fresh-air problem of the city dweller 



at the bottom, braced by 
diagonal iron braces, support a 
spring mattress on which the 
bedding is placed. 

This cagelike balcony is sus- 
pended by means of hangers 
outside of a convenient window 
that gives access to the bal- 
cony. It is also supported by 
braces for additional security. 

The roof of the balcony is 
formed by an awning w r hich 
may be raised when desired. 
For greater privacy, and as a 
protection against rain and 
wind, a canvas screen is pro- 
vided on the three open sides. 
This screen may be raised or 
lowered at will by the occupant 
of the sleeping balcony. 

The framework of the bal- 
cony is in separate sections, 
which are bolted together 
when the structure is attached 
to the side of the house. 
This makes it easy to trans- 
port the balcony. It requires 
no special tools or great ex- 
perience to put up one of 
these balconies. 



A 



What Makes It Go? Just 
Temperature Changes 

LL metals are influenced more or less by changes in 
temperature, expanding when the temperature rises, 
contracting when it falls. Zinc 
has an unusually high ratio of 
expansion and contraction. A 
strip of zinc one thousand feet 
long will expand about one inch 
every five degrees the temperature 
rises. The expansion and con- 
traction of metals is transformed 
into motive power in thermal 
motors. 

In the thermal clock here shown, 
which was invented by Friedrich 
Bangerter, a citizen of Switzerland, 
the expansion energy of zinc is 
employed for driving a clock, and 
at the same time the excess energy 
produced is stored, to make it 
available for continuing the move- 
ment of the clock mechanism at 
other times. 

Strips or bars of zinc of a total 
length of about one thousand feet 
are used in this thermal motor. 
The individual strips are about 
five feet long and are arranged to 
form an articulated helix. By an 
ingenious system of coil-levers, 
the effects of the expansion or 
contraction of the individual strips 
are compounded so that the total 
energy developed is equivalent to 
a force capable of lifting a load of 
one hundred pounds two inches. 
This force is sufficient to run the 
clock and to give a margin for 
storing the excess energy. 



KeeD a Fire-Escape Under the 
Window-Sill 




A Swiss clock which 
employs the expan- 
sion energy of zinc 



CANVAS chutes make 
chute, with its many 
work, must be stored 
near a window, and it is 
not very ornamental. 

An invention recently 
patented by Henry L. 
Bartley, of Philadelphia, 
seems to solve the prob- 
lem. It provides a recess, 
or chamber, in the wall 
below the line of the 
window-sill, in which the 
canvas chute, neatly folded 
up, is stowed away when 
not in use. An L-shaped 
cover hinged at the bottom 
of the recess completely 
conceals the recess when 
it is closed, the free end 
of the L forming part 
of the window-sill. 

The chute consists of 
an elastic canvas tube of 
sufficient length to reach 
the ground, and wide 
enough to permit the body 
of an average person to 
slide through it. At its 
upper end it widens into 
a canvas funnel, the edge 
of which is securely fast- 
ened to a metal frame. 
By means of rods the 
frame holding the chute 
can be swung to the outer 
part of the window-sill 
at need. 



excellent fire-escapes, but the 
yards of canvas and its frame- 




When you smell smoke, throw 
the funnel out the window 
and slide down its interior 
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Your boy's liking to play 
with a mechanical device 
and make a noise finds 
outlet in this long-faced 
(and no wonder!) image 
of Wilhelm, which carries 
a roll of paper loaded with 
percussion-caps. They ex- 
plode with a bang when a 
ball on a rubber band is 
snapped against them 











i 
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There are 28 ways of placing the 
"guns" so that an attacking 
enemy must come under their fire 



Getting the ten soldiers (metal balls) 
through the trenches and into the fort 
is guaranteed to try your patience 




Getting this dread- 
nought out of / 
dry-dock will ex- / 
ercise the bud- 
ding blue jack- 
ets' wits. The 
smokestacks i 
hold the secret I 



Pigs in clover? Not at 
all; it's transports and 
submarines these days, 
and the game is to 
get safely across the 
water and into port 



The secret of how 
it opens is revealed 
only to the boy 
who wants to 
buy Thrift Stamps 



If his aim is sure he'll 
hit the Kaiser, who 
drops out of sight while 
Uncle Sam pops up 
flouri sh- 
ing the vic- 
tory flag 



War is a great 
geography teacher. 
The youngsters 
move men from 
"over here" 
through all the 
warring countries 




While their fathers fight 
their play is all of war 
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Why the War Office 
Had a Bad Nightmare 



Win- the- war devices 
actually proposed to 
the British Ministry 



Inventive ingenuity is 
not confined to the 
Yankees, as was 
proved by the Britisher 
who suggested that 
buzzards be trained to 
fly to Essen and pick 
the mortar out of the 
Krupp chimneys 




more moonlight 
for Hun air raiders. 
What will they do 
to the moon? Why, 
just blot it out with 
a beam of "black 
light." And what 
is "black light"? 
Ask the inventor 





One of the cranks of war turned up this one: "Build a cement 
gun to squirt cement over the Heinies and petrify them" 



"Yoar suggestion will 
receive our earnest at- 
tention," read the note 
acknowledging the sug- 
gestion that it would 
be easy to freeze clouds 
and mount artillery on 
them from airplanes 



Another patriot asked 
nothing for his idea of 
sending over the Ger- 
man lines a fleet of 
balloons carrying pow- 
erful magnets which 
would jerk the guns 
out of the enemy's 
hands and the tin 
hats from their heads 





Just as the Munitions Ministry 
called it a day and closed up 
shop came this one: "Shoot 
snakes into the Hun trenches by 
compressed air." Having no 
snakes handy, they didn't know 
whether to refer the suggestion 
to the Bureau of Animal In- 
dustry or to the Foreign Office 




Cover. 



Chemists use a draught-closet when they work with compounds 
that give off nauseous or poisonous fumes. Now the draught- 
closet is used in the kitchen to carry off cooking odors 

A Kitchen that Lets No Guilty 
Smell Escape 

WHEN the housewife boils ham or cabbage, everybody 
in the house knows it. If the cooking is done in the 
diminutive kitchenette of a modern apartment, a small 
edition of a German ga3 attack is very apt to be the 
result. 

The architect who designed the model kitchen 
recently installed in Paris, solved the cooking-odor 
problem by borrowing an idea utilized for many 
years in all well equipped chemical laboratories. 
Many chemical operations are accompanied by 
disagreeable and often highly injurious fumes. 
Such operations are carried on in so-called draught- 
closets. 

The draught-closet of the model kitchen is very 
similar in construction to the chemical draught- 
closet. 

It has glass doors through which the progress 
of the cooking operations 
on the gas stove can be 
watched. A slit in the 
lower part of the glass 
doors admits air, and the 
heat, steam, smoke, and 
cooking odors escape 
through a flue placed 
in the upper part of the 
cabinet. 

If the draught-closet in 
kitchen or kitchenette is 
properly constructed and 
provided with a good flue, 
it will prevent even the 
odor of corned beef and 
cabbage from penetrating 
into the living-rooms of 
the apartment. 
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Cooking Over the Stable Lantern 

A WIRE cage that can be firmly affixed to the top of 
an ordinary stable lantern and used for cooking food, 
has been devised by David M. Kupihea of Honolulu. The 
cage can be applied without interfering with the construc- 
tion of the lantern and can be taken off when it is not 
needed. 

The cage is circular in form, the top being open and 
the bottom partly closed by means of wires bent into 
U-shaped fingers, which are arranged so that an opening 
is formed to permit the heat from the flame of the lantern 
to rise up and warm the pot resting in the cage. The side- 
bars of the lantern pass through spaces on each side 
of the cage and hold it in place. Thus, this efficient 
lamp can ably 
do two things 
at the same 
time, and so 
is very useful, 
now that con- 
servation of fuel 
is the great 
war-cry. 

And, speaking 
of conservation, 
doubtless the 
lantern device, 
with modifica- 
tions, could be 
applied to the 
ordinary house- 
hold lamp. This 
would enable 
folks to enjoy 
this new evi- 
dence of the in- 
ventiveness o f 
Hawaii. 




With this cage 
an ordinary lan- 
tern can be 
pressed into 
service as a 
fuel conserver 



Air outlet 



Using the Kerosene Lamp to Provide 
Warm Lunches 




M 



ODERN science has established the fact that 



Air inlet 




A Southern school principal invented this cabinet 
in order to provide warm lunches for his pupils. 
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enough nourishment in an easily assimilable form 
to satisfy the needs of growing children. In many 
city schools hot lunches can be obtained, but in 
country schools children still depend upon cold 
lunches. 

Claude B. Green, principal of the High School 
in Boydton, Virginia, has recently patented an 
invention which, in a simple and inexpensive way, 
solves the lunch problem. The invention consists 
of a double-w.alled cabinet lined with insulating 
material, heated by a blue- 
flame kerosene lamp. 

Wire racks inside of the 
cabinet supply shelves upon 
which the lunches are placed. 
Boxes of wire mesh form 
individual receptacles for the 
lunches, and are identified 
by numbers. Each box con- 
tains a solid compartment 
for soup, cocoa, or milk. 
The cover of the box is used 
as a drinking cup. 

The heat generated by 
the lamp heats the interior 
of the cabinet, circulates 
between the double walls, 
and passes out through ven- 
tilating holes. 
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Don't Blow Out the Gas 




Before you start the Welsh 
rabbit put on that becom- 
ing bungalow apron. 
Chiffon sleeves are really 
not safe near a gas stove 



Don't search for the leak with 
a candle — call the plumber 

DON'T blow out the gas is good advice to 
remember this winter. 
Don't allow a draft to blow out the light. 
A sudden gust of wind from an open window 
may do the trick, and you will wake up in 
eternity. 

Don't hang clothes on gas fixtures. It is 
an easy way to start a leak. 

Be sure to turn the gas off. Don't forget to 
see that your gas fixture is in good condition. 
See that the pin is properly placed so the key 
won't turn all the way around. If the key 
does turn all around, you are quite likely to 
turn the gas on again after you have turned it 
off. If there is anything the matter with your 
fixture, the gas company will repair it. 





Many a leak has 
resulted from 
this unnatural use 
of the fixture 



A frequent cause of fires — leaving the 
gas lighted near an open window 

If you smell escaping gas, notify your gas com- 
pany. Many persons have lost their lives through 
looking for a leak with a match or a candle. 

If you feel you must locate that leak yourself, 
put a wet cloth over the place where you think 
gas is escaping. If the gas really is escaping, 
you will know it by the appearance of air bubbles. 

Don't use inferior gas tubing. 

Gas mantles are safer to use than is the open 
flame, because if you turn the gas off in a mantle- 
equipped fixture and then turn it on again in five 
seconds the gas will light. The use of gas man- 
tles will prevent an accident through inadver- 
tently turning the gas on again. 

Don't allow curtains or draperies anywhere 
near an open flame. 



You Can Make Burning Gasoline Absolutely Safe 



IF ANYONE told you that you could 
pour gasoline into a burning tank 
of gasoline without any danger to 
yourself, you would tell that person 
he was crazy. Yet one of the accom- 
panying illustrations shows a man 
pouring real gasoline through a real 
live sheet of flame 
flaring out from , 
the top of a tube 
on an automobile 
gasoline tank, and 
another shows, a 
young woman doing 
a similar stunt with 
a small gasoline tank 
on a camping stove. 

These unusual and 
almost uncanny per- 
formances are made 
possible by inclosing 
the tube entering the 
tank with a fine wire 
mesh screen which 
prevents the burning 
flame at the mouth 
of the tube from 
passing down into 
the fuel in the tank. 



But this is only one of three advan- 
tages of this safety tube. The other 
advantages are that the tank cannot 
explode, and that there is no evapo- 
ration of the gasoline. 




It looks dangerous, but 
the safety tube is in place 



This innocent-look- 
ing tube takes the 
danger out of gaso- 
line in several ways 
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Since the flame cannot enter the 
tank, the only other thing that could 
make the tank explode would be the 
expansion of gases in the tank. The 
way to overcome this difficulty is to 
allow the gases to escape when the 
pressure gets too near the strength of 
the tank parts. 
This the safety tube 
does automatically. 

As soon as the 
pressure in the tank 
reaches the danger 
mark, the gases press 
up through the small 
holes in the cap top 
and lift the tank 
pressure valve. When 
sufficient gases have 
passed off, the spring 
automatically seats 
the valve again. 

Evaporation is 
prevented, notwith- 
standing that air 
must be admitted to 
the tank to take the 
place of the fuel 
drawn off as it is used. 



The tube keeps the flame 
from getting to the fuel 
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Mechanical Aid and Comfort for 




A new kind of solder comes in the 
form of a narrow tube with inside 
partitions containing an acid flux 



Pushing a button on 
the control-board ad- 
mits compressed air 
into the cylinder of 
the jack and raises the 
car by pushing down 
the piston. Pushing an- 
other button releases 
the ratchet, opens the 
exhaust valve, and 
lets down the car 




This tire-pump is mounted on the 
felloe and operated by an eccentric 
disk rotating against the surface of 
a band attached to the spokes 
and ordinarily rotating with them. 
To make it operative it is held 
by hooking it to the mud-guard 
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the Automobile Owner and Driver 




There seems to be no 
limit to the number of 
ways of utilizing an auto- 
mobile. The truck in the 
picture above is jacked up 
in the rear and is used to 
hoist hay to the loft. The 
hub serves as the drum 




The holding tool of 
this valve-grinder 
engages the valve 
and the operating 
tool grinds it by 
turning the disk 



DRIVE SHAFT 



An enterprising company in De- 
troit has several Fords equipped 
like that in the picture, fitted up 

to sharpen knives and other tools 
on motor-driven grindstones 





MUFFLER CONE AND 
POWER DRIVEN FANS 

silence the noise 
of the muffler, 

the air in the out- 
let cone is kept in motion by 
fans driven by the drive-shaft 



The ends of the top supports 
hi into key -hole sockets and 
are held tight by a cam 
when turned into position 



n. strip witli spikes, 
fastened to the inside 
of the spare tire rim, 
prevents boys from 
"hitching on" to steal 
rides, a practice often 
leading to accidents 
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On an omnibus line in Seattle, 
Wash., the driver "rings up" the 
fares on an ordinary cash-register 
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Among labor-saving devices that help women to tackle men's jobs 
is this hand truck, which is unloaded by simply pressing a pedal 



Householders were not inconvenienced 
in the least by this bit of plumbing 



This New Truck Gets Under the 
Load and Lifts It 



Patching the Water Main Without 
Turning Off the Water 



ANEW kind of hand 
in manufacturing 
ingenious features. 

The truck, with the 
wheeled under the skid 
down a pedal near the 
link is raised to a position 
in which it engages in a 
notch at the lower end of 
the handle-bar. Then the 
handle is swung down, 
and by its lever action the 
platform of the truck is 
lifted so as to raise the 
skid with its load off the 
floor. A hook on the pedal 
engages a stud on the 
front cross-bar of the plat- 
form and holds it in its 
elevated position. 

To lower the load, a 
slight pressure on the 
pedal is all that is re- 
quired. 



truck for conveying heavy loads 
plants embodies several very 

handle in a vertical position, is 
carrying the load. By pressing 
front end of the truck, a hook 
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Machinery Aids in Labor Shortage 

THE combined loader and mixer in the picture below offers the 
possibility of reducing the cost of road-building by better 
and more rapid work and by reducing the man power about two 
thirds. 

It is a combination of measuring bins and the belt-conveyor 
principle applied to a light portable mixer run by a five-horsepower 
gasoline engine which also supplies the traction power. Its 
length is approximately sixty feet. The measuring bins are 
adjustable, and mounted on frames provided with wheels which 
run on a track on top of the loading frame. They can be moved 
along the whole length of the loading frame so as to bring them 
within convenient distance of the piles of sand or crushed stone. 
The material shoveled into the measuring bins is dropped on 
the conveying belt underneath the bins and carried to the mixer. 



r HEN a leak in a water main occurs, it should be 
repaired promptly to prevent damage. The water 
must be turned off, the ground excavated to make the de- 
fective part of the pipe accessible, and then the leaky section 
is removed and a new section substituted for it. If the leak 
is small, it may be possible to stop it with a plug or a patch. 

Here is a method of 
repairing auch leaks 
without shutting off the 
the water. The earth is 
removed from the de- 
fective part, and a patch 
of sheet rubber placed 
directly over the leak 
and covered with a piece 
of 10-gage steel. The 
patch is held against the 
pipe by rods, the thread- 
ed ends of which pass 
through holes of a clamp 
and are drawn taut 
around the pipe by tight- 
ening nuts on the ends 
of the rods. 
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Butter from the Coal-Oil Cow 

You've never seen a coal-oil cow, 
but you may hope to see one 

By John Walker Harrington 



THE village pump has long com- 
peted with Bossy. Now comes 
the derrick to substitute for 
the churn. For butter can be made 
from petroleum. 

As yet, this artificial petroleum 
butter does not possess the desirable 
new grass taste; it savors more of the 
flavor of axle-grease. Dr. Gustave 
Egloff, a well known chemist who has 
been experimenting with it, does not 
recommend it for the table, or even 
for automobile luncheons by the way- 
side. But the day will dawn when 
the oil refinery will compete with the 
creamery. 

A Problem for the Chemist 

Petroleum is a highly complex liquid 
composed chiefly of hydrogen and 
carbon in chemical combination. Hence 
chemists call petroleum a "hydro- 
carbon." Many of our foods, includ- 
ing butter, are also combinations of 
hydrogen and carbon — but different. 
You can build with brick hundreds of 
houses that bear no architectural re- 
semblance to one another; you can 
build up from hydrogen and carbon 
atoms thousands of substances as 
different as coal-tar dyes and pota- 
toes. 

So this problem of making good i 
butter out of a vile oil that oozes I 
from the earth resolves itself into a II 
rearrangement of its atoms. That // 
is not an easy problem; for petro- // 
leum is composed of some thirty 
different chemical compounds 
classed as hydro-carbons, and is 
impregnated, besides, with soluble 
nitrogen and sulphur. We have 
many hydro-carbons that are good 
to eat, such as the starch which is 
an important constituent of wheat 
and corn and potatoes. 

Butter is a solid fat consisting 
of a group of acids. Of these acids ft 
the principal one is called "butyric" w 
acid. It is made by agitating or " 
beating milk so as to break up the 
globules of fat and to bring them into 
a solid mass. The problem of the 
chemist is to change the hydro-carbon 
of petroleum into the pleasing acid of 
good creamery butter. 

Hydro-carbons consist of hydrogen 
and carbon. The first step in the 
transformation is to "chlorinate" the 
petroleum. This is done by forcing 
chlorine into it by an electric current 
which is turned on while it is confined 



in a closed mixing vessel. The chlorine 
combines with atoms of hydrogen and 
produces hydrochloric acid and chlor- 
ides of the hydro-carbons. 

// Looks All Right 

Next this mixture is boiled with 
caustic soda, a chemical resulting from 
the union of hydrogen and soda, and 
technically known as a hydrate of 
that element. Chlorine reacts with 
soda and forms a chloride of soda 
which is common salt. Thus we have 
our derrick brand of butter literally 
salted in the making ! 

There is present in the mixture, 
also, a combination of the carbon, 
the hydrogen, and the oxygen, which 
have all been brought into new rela- 
tions. They constitute a form of 
alcohol. By intricate chemical pro- 
cesses more oxygen is added, so that 




Turning the oil from this "gusher" 
into butter for our bread is merely 
a matter of rearranging atoms 



the compound is changed into a group 
of acids which may be assimilated by 
the human system exactly the same 
as are those fatty acids which we call 
butter. 

Dr. Egloff 's early experiments were 
made with a light colored fuel-oil of 
the kind used under the boilers of 
ocean liners. This experimental butter 
had the proper yellow tint, but, 
owing to the fact that many things 
had not been eliminated from it, it had 
a taste that was far from palatable. 
By bleaching and filtration it is pos- 
sible to obtain a bland, colorless, and 
tasteless petroleum. Such a product 
is now sold by every drug store as an 
internal lubricant. 

When the chemist starts with a 
bright, pure oil, he can undoubtedly 
produce a most edible substitute for 
butter. 

Butter substitutes are legion. The 
best known of them is the oleomar- 
garine, which is a chemically pure 
mixture of animal oils and stearin. 
Butterine is oleomargarine flavored 
with real butter. Both of these pro- 
ducts are made under government 
supervision, and are accepted as valu- 
able foods. 

Theoretically, the way is open for 
the production of a food adjunct of 
great economic value. 

Chemistry in a Transition Stale 

Industrial chemistry is in a state 
of transition. The impossible of 
the present becomes the inevitable 
of the future. It was only a short 
while ago that the molecule was 
regarded as indivisible; yet, in 
the chemistry of petroleum alone, 
this belief has been repeatedly 
I shattered. By the "cracking" of 
[I molecules of kerosene, the supply 
// of gasoline, in this country, has 
/ been appreciably increased. 

By treating oils obtained from 
cotton-seed, cocoanuts, and peanuts, 
with hydrogen gas in the presence of 
nickel or iron, hard fats result which 
are acceptable substitutes for lard. 
Petroleum butter may take its place 
with these lard substitutes, and come 
to be regarded as a household neces- 
sity, while the bovine variety will pass 
into the list of luxuries. 

There are very good reasons, as Dr. 
Egloff has pointed out, why the use of 
fatsfrom petroleum will someday becon- 
sidered a matter of prime importance. 
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French othrial photograph 

See if You Can Hop through 
1 his, Fritz 

' I X) be unexpectedly attacked at 
night is not relished by any 
soldier. The sound made by the 
enemy in cutting barbed-wire entangle- 
ments used to give timely warning 
against attack, but now there are ways 
of cutting wire noiselessly. 

The French have a new scheme for 
Fritz when he "walks the night." They 
string up iron hoops in iront of 
the trenches. Fritz must be 
agile enough to hop through or 
over these hoops if he is plan- 
ning a surprise party. 



' I H IS is not a wrist -watch, but a 
* home for friendless cooties. A 
pair of them are tenderly placed under 
the glass top of this wristlet. By watch- 
ing the development of mother, father, 
children, and eggs, the patriotic land- 
lord does his large-sized bit. As he 
is a bug specialist, he notes with full 
appreciation their characteristics and 
habits while they chew on him un- 
disturbed. Then he reports his obser- 
vation to the Bureau of F.ntomology. 



Make Sunlight Your Alarm-Clcck 



Save Your Old Tin Cans 

'PHE old-fashioned can- 
opener is doomed. After 
you have emptied the contents 
of a can, place the can in this 
new machine, turn the crank 
once, and you have a new can 
ready for next season. Next 
summer, when you have refilled 
the can, cover it with a new top, 
place it again in the machine, 
push the cutter back out of the 
way, lower the top, turn the 
crank once, and your can has a 
perfect seal. 



T— TERE is an alarm that doesn't have to be set before going to bed. 

It is simply a mirror mounted on the sash of any bedroom window 
that catches the early morning light. As the sun rises the rays fall 
upon the mirror and are reflected into the sleeper's face. Usually the 
first few rays are sufficient to awaken one. 

By a simple series of lead-pencil calibrations the mirror can be 
arranged to awaken the sleeper at any hour after sunrise. 





Trepping the Hobo in the Box-Car 

HE Southern Pacific Company has a box-car hobo-trap. It is 
simply an ordinary lxxx-car with an electrical device to indi- 
cate when hoboes enter, and an arrangement 
by which the door is closed and locked. 

To make the trap especially inviting 
its floor is covered to a depth of five or 
six inches with straw. The side doors are 
left open. No sooner does the hobo lay 
him down to sleep, when a tiny ruby lamp 
in a box on the roof flares up. The light 
is visible from the caboose and from the 
locomotive tender. The brakeman goes 
over the train to the roof of the trap car, 
and pulls a lever which closes and thus 
locks the doors. Then the nearest sheriff's 
office is notified by telegraph. 

The electric indicator is a "burglar mat," 
operated by a battery under the floorof t he car. 
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Light Up Your Satchel 

A N electric lamp planned by 
** C H. Uolton of Baltimore, 
-Maryland, for ladies' arm bags 
can also be used in valises and 
suitcases, which travelers often 
have to use in dark waiting-rooms, 
berths, and state-rooms. 

The apparatus consists of a 
small dry battery, with wire 
leading to an electric bulb and a 
switch mounted on the end of 
the steel frame. A thumb 
switch should be provided near 
the bulb, so that the light may 
be turned off. 
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Converting Garbage into 
Good Pork 

CALCULATE the worth of the food 
unavoidably thrown away in an army 
cantonment of fifty thousand men; add to 
this the expense of disposing of this waste; 
augment the total still more with the cost 
of feeding two thousand hungry hogs, 
and you will have an idea of the saving 
made by converting garbage into pork. 

The photograph above, by J. L. Snypp 
of Henry Knight & Son, Louisville, Ky., 
shows the essential machinery of garbage 
disposal at a number of cantonments. The 
practice is, in fact, rapidly becominggeneral. 

The graceful acknowledgment of the 
source of their Tood is too apparent in the 
photograph to need comment. 





Morse Signals by Lantern 

ClGNALING at night by means of the 
*^ Morse Code isn't as easy as it may seem 
to be. But with the lantern shown above 
the operator can make and break the circuit 
with certainty, and turn the light on and off 
as he desires. 

The Morse key which is used to produce 
the flashes has heavy platinum points, the 
base inclosing a condenser connected across 
the points of the key to prevent arcing and to 
shorten the lag between make and break. 

Any lighting circuit may be used, a plug 
and flexible cord making attachment easy. 



British official ptiotoKrnpb 

Special Apparatus for Saving 
the War-Horse 

T N France, where the true value of a 
-*- horse is appreciated, great effort is 
made to save its life. Many horses dis- 
abled by gun-shot and shell wounds, can 
be saved if they are transported to base 
hospitals. With this in view, a new horse 
ambulance, accommodating two patients 
has been built. It is so made that the 
body of the car can be revolved, thus en- 
abling the injured horses to walk down the 
runway, when they alight instead of back- 
ing down. Above we see one of these ambu- 
lances just as the body is being revolved. 

For Painting Traffic Lines 

NOTHING could be simpler than the 
device for painting traffic lines upon 
asphalt pavements which Samuel R. Wil- 
son has recently patented. A four-wheel 
cart carries a tank containing paint. A 
tube with a valve for regulating the flow of 
paint extends to within a few inches of the 
pavement. A few inches in the rear of 
the paint nozzle, and in the same line of 
direction, is a slidable bar to the lower end 
of which a paint-brush is attached, so that 
its bristles touch the pavement, when the 
device is wheeled along in the direction in 
which the traffic line is to be painted. 



This Chimney's Way Out 

\"X7llEN the Title Insurance Building, in 
* ™ Los Angeles, was built to tower seven 
floors above the roof of the Rosslyn Hotel, on 
the opposite side of an alley, the chimney from 
the kitchen of the latter building ceased to 
draw. The erection of an extension to carry 
the hotel chimney above the top of the 
insurance structure involved various difficul- 
ties, including strengthening of the roof and 
other alterations. 

The difficulty was solved by a compromise 
between the owners of the two buildings by 
which the Rosslyn chimney was carried across 
the alley on a steel 
bridge and then up 
the side and over 
the roof of the Title 
Insurance Building. 

The flue was built 
at about one third 
the cost of strength- 
ening the Rosslyn . 
roof; and, as the 
stack is at the back 
of the building, it 
does not detract 
from the appearance. 
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Flights— of the Imagination 



IT has taken Joseph 
Ostand of Cincinnati, a 
Rumanian machinist, 
eight years to round up the 
conception of an airship shown below. 
It took so long because he wanted a 
perfect universal locomotion machine, 
practical equally for travel in the air, 
on water, and on land. And now 
he has got it and is getting out a 
working model. But it will not 
be of the kind that works, for 
neither he nor anybody else can 
make a small aluminum balloon 
that will support its own weight. 

To Be Painted Sky-Blue and 
Carry Tourists 

The size of the largest balloon he 
contemplates for his machine is 
only about eight by ten feet, with 
a fifteen-foot aluminum umbrella 
attached to it, and it would have 
to be held up by rods. He claims 
to be in possession of a secret gas; 
but no gas lifts more than the differ- 
ence between the w-eight of the air 
it displaces and the weight of the 
gas plus its container. The con- 
tainer always weighs too much, . 
unless the gas quantities are enor- 
mous. Ostand does not admit this 
or any other inconvenient fact. 

His dream on paper only shows 
what ludicrous conglomerations can 
be formed when current ideas, such as 
lightness of aluminum, buoyancy of 



Airships that soar only in the 
day-dreams of their inventors 

hydrogen gas, power of gas-engines, 
efficiency of air propellers, machine- 
guns, bombs, automobiles, and sea- 
planes, are turned loose helter-skelter. 





Joseph Ostand pins his faith on alumi- 
num balloons and a "secret gas" in 
his search for a universal machine 



An Austrian thus expresses the maxi- 
mum of confidence in the helicopter 
and the physical prowess of aviators 

The Ostand machine is to be colored 
sky-blue to conceal it from the enemy. 
It is to go fifty miles an hour, which 
seems modest. And it is to cross the 
Atlantic ocean, easily, with a load of 
tourists. 

Two Novel Ideas That Come 
from One State 

A maximum of confidence in the 
helicopter as well as in the physical 
prowess of aviators is expressed 
by an enemy alien, for Alex Me 
niczak, a subject of the Emperor 
of Austria but living at Camden. 
N. J., is responsible for the man- 
power helicopter. Anybody w ho 
can chin a bar ought to be able 
to work it with his hands alone, 
but the inventor provides foot- 
power also and, lo, by using free 
sprockets on the lay shaft, one can 
use either the hands or the feet. 

When the aviator with this ma- 
chine gets up as high as he wants 
to be, he can moderate his effort - 
and stay suspended. A balloon 
that can be added is only for 
mollycoddles. 

Perhaps Melniczak tried 
engine power first, and was 
discouraged by the weight 
of the machinery required. 
The deficit in his lift is, in 
fact, probably smaller than 
it would be with an engine, 
and on this basis he may be 
said to rank in the lead 
among helicopter experts. 

The next friend of aero- 



nautic progress leans to a 
calm, scientific contempla- 
tion of possibilities. Among 
learned and unlearned alike 
there are some who believe that the 
lifting of a flying-machine should be 
done by oppositely revolving spiral 
planes or air-screws mounted with their 
shafts in a vertical position, and 
not by the indirect method of the 
airplane, which lifts only when the 
propeller screw pulls or pushes it 
forward. 

S. T. Matthews, who writes from 
Corney's Point, N. J., believes that 
the construction he shows would 
be a long step in the development 
of heavier-than-air machines, in 
comparison with mere propeller 
screws turned on end. His is a 
solid spiral surface hugging its 
shaft. The central portion of it is 
inactive for lack of speed, and 
hinders air from getting access to 
the more rapidly revolving por- 
tions near the rim. 

The many wires specified by this 
enthusiast mean a greatly increased 
total resistance. But the plan is 
otherwise identical with that learn- 
edly designated as helicopter design, 
whose advocates are always hazy on 
the question of propulsion. 

As aviators want to get somewhere, 
and not simply to be hauled up in 
the air, and as no helicopter machine 
has been shown yet, even on paper, 
which could rise a mile as fast as an 




S. T. Matthews' expression of his belief 
that airships should be lifted by oppo- 
sitely revolving spiral planes, or air-screws 
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A helicopter with an ingen- 
ious umbrella feature. It will 
do almost anything except fly 

airplane, or which after rising 
could hold its own against a 
moderate wind, one can afford 
to be indifferent to this improve- 
ment — at least, until it appears 
as a feature in a full-fledged 
flying-machine design. 

Here Is a Helicop- 
ter Machine thai 
Is Different 

Quite different is the 
elaborate effort made by 
John Oman of Texas. Wouldn't 
we all rather intrust our lives to 
Oman's helicopter machine than to a 
simple airplane? It can be guaranteed to 
stay on the ground, for several reasons. 
If the designer had been armed with a 
hand-book giving the weights of materials 
and the dimensions required in gears, shafts, 
and other machine parts for transmitting 
engine power in all sorts of directions 
through flexible joints, he could have figured 
out the impossibility of lifting its weight, 
in whatever size the machine was built. 
His mechanics are perfectly good and indeed 
exuberant, but his engineering is optimistic. 

In the helicopter screws he bids farewell 
joyously to demonstrated facts. The 
eight-bladed screws will not scoop 
the air from one side of the 
blades to the other at any 
speed high enough to give 
lift or propulsion in ap- 
preciable degree, least of 
all from a standstill, 
where the best air-screws 
are at a disadvantage. 

The umbrella feature 
is ingeniously worked 
out, with intricate 
mechanism for operating 
these protective acces- 



Brinron's "blimp" looks 
promising on paper; but 
the experts bring weighty 
objections which will pre- 
vent it from rising so that 
we may see it in the air 




sories, rain or shine; but what chance have four 
five-foot umbrellas against three thousand pounds 
of metal seeking the earth from somewhere in the 
atmosphere? 

Brinlon's Blimp — He Calls It 
a Hydroplane 

Much more rational is Brinton's blimp. It is in 
the class of airships which look promising in a 
small-size model, with dummy engines and propel- 
lers that do not revolve under power, with little 
strips of thin sheet aluminum bent into shapes that 
are convenient for stiffening the structure. But his 
blimp, if it is ever built life-size, will not fly until 
revised. Propellers are not manageable when 
mounted at the edges of flimsy structures or turned 
at angles with their shafts. Airplane wings are 
more exacting than horizontal sails of canvas, and 
cannot be moved broadside-on with success. By 
virtue of the three suspended boats, Brinton calls 
his conception a hydroplane. 

A Comfortable House for Aviating 
or Fishing 

Now for a really conservative thought with 
poise and moderation. The leading idea in the 
hydroairplane conceived by C. L. Sanford of Wash- 
ington, Pa., is that it would be nice to stay in a 
comfortable house while going aviating or fishing, 
it being practicable to combine these two sports by 
means of Sanford's creation. While naturally it 
would be topheavy and wabbly when resting on 
water, he has provided a remedy. By keeping the 

helicopters going 
the top of the 
structure may be 
kept topmost. 

Just what the 
effect of the four 
air-streams from 
the helicopters will 
be on the water and on 
the fishes is to be learned 
later. If they can lift his house 
and the rest of it, they should make an 
interesting commotion in anything not 
nailed down underneath them. 

The second idea is to clear the way for a 
rapid rise of the house going aloft by turning 
the canvas of the airplanes on edge during 
the rising operation, for which purpose the 
canvas is stiffened and framed in small sec- 
tions. One less confident of new ways of 
doing things might prefer to raise the house 
one foot slowly, and then shoot ahead as 
fast as the structure will go 
with everything working. The 
casters under this machine are 
of a strangely antiquated pat- 
tern. Could not the bold de- 
signer do better in this little 
detail? 



C. L. Sanford dreams 
of a nice, comfortable 
house in which to fly 
or go fishing. He 
relies on the helicopter 
to keep his machine 
from toppling over 
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What True Americans Eat 



Pictures courtesy of the American 
Museum oj Natural History 




Indians preparing corn flour. First a woman arrives with a 
load of acorns on her back, these are dried and shelled, then 
the dried nuts are ground into flour by pounding them in a 



mortar with a stone pestle. The flour is sifted by shaking it in 
a flat basket. The bitter flavor is removed by leeching in sand. 
It is boiled by mixing with water and dropping hot stones into it 




This multicolored bread is made 
of corn meal. A thin paste is 
spread rapidly by hand over the 
highly polished surface of a large 
baking slab under which a Are is 
kept burning. In a few moments 
the liquid film is baked through 
and is then stripped off. It can 
be folded into any shape while 
warm. It is flat tasting, but a 
highly concentrated food, and it 
can be packed into a small space 



A New York State Indian woman, 
a sachem's wife, grinding com. 
She is using a large wooden mor- 
tar and is crushing the corn with 
a wooden pestle both ends of 
which can be used. It is nar- 
rowed in the center so it can be 
handled readily. On the floor 
at her feet are vessels of her own 
manufacture. In one are the 
whole ears of corn, in another 
the kernels still to be ground 
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A Real Goat- Getting 
Industry Born of War 



Herds on the Santa 
Barbara Islands raided 
for meat and leather 



This wild Billy is one 
of 100,000 goats, des- 
cendants of animals in- 
troduced into the Santa 
Barbara Islands by t ie 
Spaniards three hun- 
dred years ago, which 
now offer a new source 
of mutton and leather 



The wild goat herds 
also promise to increase 
the milk supply. The 
kids in the picture were 
captured when only a 
few days old and 
brought up on the bot- 
tle at one of the island 
ranches. The goats are 
extremely hardy, easily 
tamed when caught 
young, and become 
productive milkers 
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A goat bottle baby 
playing that his nurse's 
shoulders are a moun- 
tain-peak. His elders 
furnish leather of the 
finer grades so much in 
demand now for clo- 
thing for aviators. Tan- 
neries for making lea- 
ther from goat hides, 
packing-houses to care 
fcr the meat, and re- 
frigerator ships to take 
it to a hungry world, 
arc all in the dreams 
of the island goat kings 



The raw sun-dried 
hides bring thirty-four 
cents a pound. But 
there are many pounds 
running wild, and the 
ranchers are planning 
"goat drives" to make 
way for domestic sheep 




Wild goat meat is as 
fine as any mutton that 
ever came out of a city 
meat-packing plant. 
These dressed animals 
are in the cooler of one 
of the island sheep- 
ranch headquarters 



Skinning wild goats after a successful stalk in the hills. 
The sporting features of this industry will soon be 
replaced by more businesslike commercial methods 
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These two Billies were 
each about two years 
old when the hunter 
got them. At that age 
they make the best 
mutton and their hides 
are especially suited 
for high-grade shoes 
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A New Diesel Engine for Trucks 



Lighting up the foot-warmer before a 
ride. The fuel, in brick form, is con- 
veniently stowed away in a drawer 

A Smokeless and Odorless 
Foot -Warmer 

IN the large number of open cars 
that will be in use this winter, 
owing to the reduced production of 
automobiles, a new type of foot- 
warmer will be welcomed. The heat- 
generating medium is a specially 
compounded powder designed to burn 
in a closed container without flame, 
odor, or smoke. 

The heater is composed of a plush- 
covered container holding a drawer 
which carries the powderih brick form. 
The drawer is simply pulled out, the 
fuel is ignited with a match, the 
drawer is pushed in, and no further 
attention need be given it. The con- 
tainer weighs but five pounds complete 
with fuel, and it can be moved from 
place to place conveniently. It will 
give off heat for from six to eight hours. 

The warmer is also made in hand 
glove, pocket, and bed sizes. 



WITHOUT any ignition 
device, without any car- 
bureter, and without any intake 
manifold, the new type of semi- 
Diesel engine invented and pat- 
ented by R. M. Hvid, a Danish- 
American engineer, promises to 
play an important part in the 
development of engines for motor- 
trucks and farm tractors. The 
Diesel type of engine is not new, 
but the problems of cooling the 
engine, of extra heavy cylinders 
required to stand the excessive 
pressures employed as compared 
to the ordinary gasoline engine, 
and the extra fittings necessary 
have made the pure Diesel type 
engine far too heavy for use as a 
vehicular power plant. These diffi- 
culties increase as the size of the 
engine decreases. 

In short, the principal difference 
between the Diesel engine and the 
ordinary gasoline engine is that air 
only is compressed in the cylinders of 
the former type, instead of a mixture 
of air and fuel as in the latter. An 
essential feature of the pure Diesel 
type is that it requires, besides its own 
cylinders and pistons, an auxiliary air 
compressor capable of producing a 
pressure of up to seven hundred pounds 
per square inch to inject the fuel into 
the cylinders, which are so designed 
that the pressure at the beginning of 
the power stroke is about six hundred 
pounds. 

The drawbacks of heavy weight, 
complicated piping, and the outside 
compressor used in ship-type Diesel 
engines have been overcome in the 
new Hvid engine. It is of the straight 



four-cycle type, preferably with an 
overhead valve mechanism. 

On the suction stroke, only pure 
air is drawn into the cylinder through 
a regular inlet valve. The suction 
stroke is followed by the compression 
stroke, which compresses the pure air 
up to a pressure of 390 pounds per 
square inch when kerosene is used 
as a fuel and to 450 pounds 
when crude oil is used. 




PERFORATED 
STEEL CUP 



Hvid Type of Diesel Engine 

A steel fuel -cup is provided in the combustion chamber 
just above the top of the piston when at the highest 
point in its stroke. The fuel is fed into this cup 
through a mechanically operated needle valve. It is 
vaporized by the steel cup as the latter becomes red- 
hot. The air is forced inside of the cup through small 
holes near the bottom, and ianites with some of the 
fuel, causing a sudden rise in the pressure inside the 
cup. Some of the air in the cup forces its way out 
into the cylinder, carrying with it the fuel in a hot, 
atomized form, so that it immediately ignites with the 
incandescent air in the cylinder and burns, forcing the 
piston down on its power stroke. The fourth and 
last stroke, that of exhausting the burnt gases, is 
exactly the same as in any ordinary gasoline engine 



A Self Opening and Closing Garage Door 



AUTOMOBILISTS will appreciate 
jt\. the convenience of the self-opened- 
and-closed garage door invented by 
T.W.Meiklejohn, 
of Fond du Lac, 
Wisconsin. 

The principle 
of operation is 
si mple, consisting 
of a mechanism 
for opening the 
door and another 
for closing it. 

That required 
for the automatic 
door opening is 
perhaps the most 
novel, and con- 
sists of a bent 
U-shaped bar 
placed in the run- 
way across the 
sidewalk leading 
to the door and 
releasing a 
pivoted door- 
latch by means 



of two rods and a bell-crank lever inside of 
positioned in a covered trench under When 
the sidewalk from the curb to the over the 
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The car crossing the curb causes the door to open, and an equally 
clever device inside of the garage closes it after the automobile 
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the front wall of the garage, 
the wheels of a car pass 
U-bar, the latter is forced 

against the 

runway, releasing 
the door-latch by 
means of the rods 
and bell-crank 
lever. ' As soon as 
the latch is re- 
leased, the door 
is opened by 
means of a weight 
carried on a rope 
attached to the 
top of the door 
and run over a 
pulley placed on 
the garage wall. 

By means of a 
pull -cord, com- 
pressed air is let 
into one end of a 
cylinder hung on 
the wall above 
the door, and 
closes the door. 
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This truck is one of the machines into which the tractor can be converted 



One Man Can Operate a Train of 
Three Automobiles 



ANEW and novel method whereby- 
one man can operate a train of 
three or even more automobiles has 
just been devised by W.M. Hinds of Los 
Angeles, California. This new system 
was brought about by the shortage 
of freight-cars for automobile delivery 
purpose, much of the rolling stock of 
the country now being used in war 
.work. 

This new delivery method is being 
employed in the delivery of cars to 
customers within a radius of three 
hundred miles. 

Possibly the best thing about this, 
new invention is that by its use the 
car in front is not compelled to pull 
two machines in the rear, the man in 
the front car operating, by a novel 
arrangement, the working parts of the 
two rear cars. 

The cars are linked together by 
means of an especially devised "trailer 
hitch," by which the two rear cars are 
made to "track" absolutely with the 
first machine, so that no difficulty is 
experienced in turning corners. An- 
other vital point is that the ignition 
systems of the two rear cars are con- 
nected by means of in- 
sulated wires to the switch 
clamp on the steering-post 
of the first car. 

The two rear cars are 
then put in high gear, 
and the throttles are set 
to about twenty miles an 
hour, or as fast as it is 
desired to run. The driver 
starts towing them with 
the power of the first car, 
and when he has reached 
proper speed he throws in 
the ignition that controls 
the two rear machines, 
whereupon their motors 
start, this being caused 
by their being in gear 
and the rear wheels turn- 
ing over the motor. 

The operators of these 
trains have found that 
by having the motors of 
all of the cars running it 



is possible for the train to make a 
given grade on "high" that would 
be impossible to make even in 
"low" were the first machine com- 
pelled to propel itself and the two 
machines after it. When a train starts 
a descent, the brakes of the forward 
car only are used. 

After the delivery of a train of auto- 
mobiles or trucks, the coupling and 
operating devices are sent back to the 
home office by express, ready for 
another trip. 





He runs three cars from his seat in the first one 



A Combination Tractor 
and Road Truck 

WITH the coming of the farm 
tractor on American farms (ap- 
proximately one hundred thousand 
tractors will be made here this year), 
one of the farmer's greatest problems 
is his ability to buy an expensive farm 
tractor, and in addition invest two or 
three thousand dollars for a motor- 
truck in which to carry his products 
to market. 

The ordinary farm tractor, with its 
one or two plowing speeds and its 
wide cleated wheels, is obviously 
unfitted for road work. 

To overcome this difficulty, a St. 
Louis concern has just brought out a 
farm tractor which is convertible into 
a motor-plow, a tractor, a motor- 
truck, and a farm power machine for 
belt-drive work. The machine has 
three wheels when employed as a 
plow and as a tractor, and four wheels 
as a motor-truck. This .is made possi- 
ble by driving through the two large 
steel front wheels, the third wheel 
being a small removable one. 

The machine is provided with a 
motor-truck type of engine, and has 
a two-speed gear-set which gives a 
plowing speed of from 
two to three and one 
quarter miles an hour, 
and a road speed of eight 
miles an hour. Four-inch 
wheel bands are fitted 
around the big driving 
front wheels when the 
machine is used as a road 
tractor to haul loaded 
trailers out of the farm 
lanes to the main road. 

Since all of the pro- 
pelling mechanism works 
through the front instead 
of the rear wheels, it is 
a simple matter to re- 
move the auxiliary third 
balance wheel and attach 
a rear frame with two 
smaller wheels and a con- 
ventional box-type body 
large enough to carry 
three tons of farmer's 
products. 
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Combating Man's Deadliest Peril 

How the Unending Struggle Between 
Gas and Mask is Carried On 



ONE of the many remarkable in- 
novations in the methods of 
warfare which the great World 
War has developed is the use of poi- 
sonous gases as agents of warfare. 
When, in the spring of 1915, the 
Germans made the first gas attack, 
using chlorine, which a favorable wind 
carried in the form of a heavy greenish 
cloud toward the French lines, their 
adversaries were entirely unprepared 
to meet that attack. But the neces- 
sity of protecting soldiers from this 
new and highly effective weapon was 
promptly recognized, and soon every 
soldier of the Allied armies on the west 
front was equipped with a gas-mask. 

The first gas-masks consisted of 
respirators, saturated with some alka- 
line solution intended to absorb the 
poisonous gas. Simple as these first 
gas-masks were, it was an enormous 
task to provide a sufficient num- 
ber for the troops at the front. 
Several millions of them were made by 
the women of England in response to 
an appeal by the late Lord Kitchener. 
Later on this gas-mask was improved; 
it became a helmet of flannel with a 
mica window in it. 

New Gases — New Mas\s 



When the Germans, dis- 
satisfied with the uncertainty 
of chlorine, began to use phos- 
gene, another poisonous gas, 
the masks used against chlor- 
ine proved useless. The hel- 
mets had to be more com- 
plicated, and it was necessary 



to use several chemicals to give ade- 
quate protection to the men. The best 
absorbents were found to be sodium 
phenate and urotropine. A valve was 
provided for exhaling air. 

The Germans continued their ex- 
periments with different poisonous 
gases, and tried at least twenty 
different kinds in clouds or in shells. 
To protect the soldiers against these 
gases was a difficult problem, requiring 
a variety of masks and chemicals. 
What complicated matters was the 
fact that the Germans, to break 
through the defense of the gas-masks, 
changed from one gas to another in 
rapid succession, or used two or three 
different gases at a time. 

Introduction of Gas Shells 

In 1917 the Germans practically 
abandoned the use of gas clouds, and 
introduced bombs and shells contain- 
ing substances which, by the explosion 
of the missile, were vaporized or 
scattered in the form of minute drops. 
The tear-bombs, the sneezing-gas shells, 
and the shells containing "mustard 
gas" belong to that class. More than 
ever, gas-masks became a necessity, 




This gas-mask, built for American fight- 
ing men, is the latest word in scientific 
protection against the poison gas menace 

since the shells containing these poi- 
sonous substances could be fired to a 
distance of twelve or more miles. 

The French gas-masks are compar- 
atively simple — merely a face covering 
with a pocket containing chemicals 
through which the breath is drawn and 
expelled. The breathing is done through 
the nose. The English and American 
masks are comparatively complicated 
box respirators. They comprise a 
head-covering, a nose-clip, an alum- 
inum mouth-piece, and a chemical box 
with check-valves and a flexible tube 
extending from the chemical 
box into the mouth. As the 
nose is closed by a clip, the 
breathing must be done 
through the mouth. 



Crudely constructed masks of 
the early days of gas warfare 
on the left) contrasted with 
later and more efficient designs 




The parts of the masks for the United States army are 
made separately, and after the most careful inspection 
are turned over to a corps of operators, who assemble them 



Thousands of women are employed in the Gas Defense 
Service under the direction of the Surgeon-General. Here 
they are testing aluminum respirators and mouth-pieces 
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Saving 100,000 Lives This Year 




A fully equipped dispensary on wheels, 
is attached to the automobile, and 
Cleveland, examining babies in the ' 

THE loss of life caused by the war 
has awakened the nation to the 
need of conserving life. The horrors 
of the yearly war fatality lists are bad 
enough, but what about the 300,000 
children under five years of age who 
die each year in the United States? 
Isn't that a sad record for non-com- 
batants — especially when 100,000 of 
these deaths could be prevented? 

The United States Government is 
making a determined campaign to save 
these lives. This is "Children's Year." 
Each State has been assigned its quota 
of lives, and New York city is re- 
sponsible for the saving of 4,700 
children under five years of age. The 
Government has asked that all the 
children in the country be weighed and 
measured, and that copies of their 
score cards be sent to Washington, in 
order to establish national standards. 

A very interesting method of carry- 
ing on the work of -examining the 



The tent on the right 
folds up. It toured 
Children's Year" work 



The Social Service of 
Bellevue Hospital, in . 
New York, weighing 
and measuring babies. 
All the records are sent 
to Washington, so stand- 
ards of the nation's 
babies can be made 



children has been devised and used by 
Dr. Richard A. Bolt, head of the 
Bureau of Child Hygiene of Cleveland, 
Ohio. He established a traveling dis- 
pensary—an automobile truck com- 
pletely equipped as a dispensary. Each 
day the truck is sent out in charge of 
a doctor and a nurse. Its location is 
announced from day to day, and mothers 
are invited to bring their children for 
examination. If a child is suffering 
from any physical disability it is treated 
by the physician. The mothers are in- 
structed in hygiene and proper feeding. 




Dr. Bolt has been made Child Di- 
rector of the American Red Cross in 
Italy, and, in order to help the Italian 
babies to become "better babies," his 
trucks are now traveling over the roads 
the Romans built. They will be sent 
regularly to fourteen districts. 

Dr. Bolt believes in prevention; and 
prevention of disease will be the gospel 
preached from his trucks. Tuberculo- 
sis is often due to the breaking down of 
resistance in childhood, and it is this 
that Dr. Bolt hopes to prevent from 
occurring in the coming generation. 



Germs May Be Just as Deadly as German Gas 



IF it were not for the 
familiar unif orm.you might 
suppose that this was a regi- 
ment of highwaymen lined 
up for inspection before get- 
ting to work. But, as you 
have probably guessed, the 
men in the picture are street- 
cleaners trying out masks to 
protect them against the in- 
fluenza germ. 

When the so-called Spanish 
influenza epidemic swept west- 
ward, Chicago took prompt 
measures-to -protect, its 
citizens. 

No class of a city's workers 
are more exposed to conta- 
gion at such times than are 




In the fight against influenza which recently swept over the 
country, Chicago equipped its street-cleaners with germ-masks 
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the street-cleaners, who might 
with justice be called the first 
line of defence in the health 
battle. 

Taking a tip from the suc- 
cessful efforts to combat poi- 
son gas on the battlefields 
by the use of masks, the 
Chicago authorities equipped 
its street-cleaning force with 
masks very like those first 
tried out against gas. 

These masks were simple 
and inexpensive, consisting 
merely of pieces of fabric 
saturated in disinfectant, and 
held in position over the nose 
and mouth by a handker- 
chief. 




Housekeeping Made Easy 




This metal-polisher 
looks like a pencil- 
eraser: it removes rust 
by merely rubbing 
the metal surface 



The candle in this 
style holder is held 
flush with the tube 
by spring pressure, 
preventing drip 



This little closet is built at 
a convenient height in the 
wall to house the telephone 



A grate stove that is made 
to fit in any fireplace 
opening : it uses kerosene 
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Do It with Tools and Machines 




A current tap in com- 
bination with the ordi- 
nary electric switch. 
It is placed in the regu- 
lar switch receptacle 





The painter using a 
putty-knife to fill up 
depressions in old sur- 
faces will have a nail ex- 
tractor with this knife 




The automobile engine is a 
cumbersome thing to manage 
in assembling, and also when 
making repairs. The stand shown 
above holds the engine so that the 
whole thing may be turned over 
in order to reach the under part 



This burner is for the use of 
the baser oils that are now 
being substituted for coal 






This crane was built originally for a 
tie loader and unloader; it is now built 
in quantities for many purposes 




The new pistol grip-saw set is 
easily handled in making a 
uniform set to the saw teeth 



In making dies and parts 
for model machines this 
filing machine is essential 
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Tools that draw the strapping 
tightly around boxes, thus 
very effectually sealing them 



Popular Science Monthly 




Going Motoring in the South? 
Take Your Boat Along 

FOR the convenience of automobile 
tourists who are also fond of 
boating, George M. Clark, of Battle 
Creek, Michigan, has invented a boat 
in sections which can be taken apart, 
nested, packed in a crate, and carried 
on the footboard of an automobile. 
The boat is preferably constructed of 
sheet metal. 

The inventor assumes that it is 
possible to bring the sections together 
by clips and bolts so that it will be 
water-tight, but the owner of one of 
these sectional boats will probably find 
it necessary to employ some kind of 
packing. 



Planing Ship Timbers with Little Machines 



PERSISTENT labor troubles in 
these speed-the-war days put 
labor-saving machines at a premium. 
Here, for instance, are some mechanic- 
ally driven planers that can do the 
work of many men. They have been 
adopted by several shipyards. They 
are rotary machines operated by air- 
. driven turbines at a speed of from 
8,000 to 15,000 revolutions a minute. 

There are two kinds. One is light 
in weight and is especially adapted for 
use oh shipsides, as shown in the 
picture to the right. The other is 
' heavier, and is used on massive timber, 
such as we see in the other picture. 



In several contests with hand planers 
these little machines were voted the 
winners. 

One light-weight machine planed 385 
square feet of wood in less time than 
it took fifteen men armed with hand 
tools to plane an equal surface. And 
the heavier planer took three quarters 
of an inch off timber, sixty feet long 
by twelve feet wide, in fifteen minutes, 
whereas nine men with hand planes 
needed twenty-two minutes for the 
same job. 

Labor-saving machines like these 
are invented daily: therefore, strikers, 
beware ! 



The Caterpillar Is Now Being Applied to Ships 



WHO ever heard of a water cater- 
pillar? Yet not only have they 
been invented, but their invention 
antedates the invention of the land 
caterpillars by many years. The first 
water caterpillar on record was in- 
vented by Desblancs in 1782, and was 
propelled by a steam-engine. In the 



United States the first marine cater- 
pillar was patented in 1839, by William 
Leavenworth, of New York. Since 
then more than two hundred patents 
have been granted to various inven- 
tors of marine caterpillars by the 
United States Patent Office. 

Well, what is a marine caterpillar? 



It is a ship propelled by an endless 
chain of paddles passing around drums 
located forward and aft. The drums 
are driven by an engine in such a man- 
ner that the lower part of the chain, 
which is in contact with the water, is 
drawn in a direction opposite to that 
in which the ship is traveling. 



This water caterpillar was 
invented and used for 
canal traffic half a cen- 
tury before the invention 
of land caterpillars 
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TRANSVERSE SECTION . 
SHOWING THE STRATA 
TO BE PIERCED 



LOOKING N-EAST 



American engineers have estimated that the tunnel — the latest plans of which are shown here — will take 
less than five years to build. The cost is placed somewhere between $80,000,000 and $90,000,000 



ground to ascertain the precise loca- 
tion of any fissures or faults. It will 
be used as a drainage tube, and will 
rise up to the center of the Channel, 
so that water will flow down in each 
direction and be pumped up at Dover 
and Sangatte. 

It will take four years to construct 
this tube, but it will reduce the time 
required for the entire work. By its 
means chambers will be excavated in 
the middle of the Channel, and from 
these chambers it will be possible to 
drive the tunnels both from the shore 
ends and backwards from the center, 
and to carry off the excavated ma- 
terial through the tube. 



The French have consented that the 
power-house shall be stationed at 
Dover under the complete control of 
the English. The mere pulling of a 
switch handle would cut off the elec- 
trical power in time of war. 

There is to be a dip in the tunnel 
which is to form a water-lock. An 
officer at Dover has only to open a 
sluice-gate in order to flood the tunnel 
from rails to roof for a mile. It is an 
ingenious method of blocking com- 
munication with the Continent, and 
it ought to commend itself to investors 
who might worry about the cost of re- 
storing the tunnel. The water could 
easily be pumped out. 
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Thirty-five years ago, when the 
tunnel was actually in course of con- 
struction, it was thought that the 
work could be completed in six and a 
half years. American Engineers now 
say that this time could be reduced to 
a little more than four years. As for 
the cost, that would remain at the 
original figure of $80,000,000— possibly 
$90,000,000. 

From the interest that the British 
government has been forced to take in 
the Channel tunnel as a result 6f the 
war, it may be inferred that its con- 
struction will be the first great en- 
gineering feat to be undertaken after 
the war. 






Blood Will Tell 

Is man descended from 
the monkey? Are you 
well or ill ? Your 
blood crystals will tell 

By Anna Heberton Ewing 



Dr. Edward Tyson 
Reichert, of the Uni- 
versity of Pennsylvania, 
lound that the blood crys- 
tals of a horse look like this 



Blood crystals from 
another horse. T he 
formation of crystals is the 
same, but the measurements 
and the groupings are different 




THEY found the body of the dead 
man in his room. He was a 
Frenchman who had lived alone. 
It was clear that he had given up his life 
only after a terrible struggle. There 
was blood on the floor and on the 
walls — blood everywhere except upon 
the body itself. Nor were there any 
wounds. The man had been strangled 
to death. And the blood? The 
dead man must have wounded his 
murderer. 

And so the detectives of the French 
town in which the crime had been 
committed looked about for a wounded 
man. They did not find him. There 
were finger-prints enough. They re- 
vealed nothing; for they did not corre- 
spond with any finger-print records at 
police headquarters. 

At last it occurred to an official that 
perhaps the blood with which the room 
was so liberally bespattered should he 
analyzed. That was done. It was 
not the blood of a human being at 
all, but the blood of a bull ! 



with those upon the wall of the 
room where the crime had been com- 
mitted. The man confessed ; he was the 
murderer. Yes, he had spattered the 
blood of a bull around the room. Why? 
So that he might insist, should he be 
arrested, that he had fought and killed 
in self-defence. To bear out the story, 
he had even cut himself. 
Another case: 

The only evidence of a murder upon 
which the police could work was a pair 
of blood-stained trousers. The sus- 
pected murderer grieved, apparently 
sincerely, over the death. Indeed, he 
had evaded suspicion to a certain 
extent by taking an active interest in 
the investigation. When the trousers 
(his trousers) were discovered he as- 



sumed an air of outraged indignation. 
He had killed a goose shortly after 
the murder, and had splashed himself 
with its blood. The story was plausi- 
ble; the man had kept poultry. The 
District Attorney ordered the blood 
examined. It was the blood of a 
human being. The man confessed. 

Science to the Aid of Law 



These small, bar-like crystals are 
f ^und in the blood of the leopard 



Two Strange 



The crime was more mysterious 
than ever. Here was a murder which 
had been committed by strangula- 
tion; the finger- 
marks on the 
throat were those 
of a strong man; 
yet the blood in the 
room was that of 
a bull. True, it 
would be easy to 
obtain blood from 
a slaughter-house; 
but why? 

Someone re- 
membered that 
one of the few 
persons who dis- 
liked the mur- 
dered man was 
one who worked 
in a slaughter- 
house not very far 
away. He was 
arrested. His fin- 
ger-prints agreed 




A tiger's blood crystals. The darker 
formations indicate thickness, not color 



Thus science comes to the aid of the 
law. To Dr. Edward Tyson Reichert, 
the internationally famous physiologist 
and biologist of the University of 
Pennsylvania, belongs the credit of 
having built up the new science of 
blood crystallography, which has made 
it possible to bring criminals to book 
so surely. But that is, after all, only 
one phase of the wide application of 
Dr. Reichert's discoveries. There is 

X hardly an aspect of plant and animal 
life which is not illuminated in some 
way by Dr. Reichert's work. Blood 
has always been held in a kind of 
superstitious regard by humanity. 
Hundreds of proverbs have blood 
for their theme. "Blood will tell" 
is one of them. 

Just what it tells, Dr. Reichert's 
investigations begin to show us. 

It all came 
about in a very 
curious way. One 
day a scientist in 
a laboratory was 
interrupted in the 
examination of a 
drop of blood. 
Impatiently com- 
plying with the 
demand upon his 
attention, he left 
his task for a few 
minutes. Return- 
ing, he resumed 
his work at the 
microscope. To 
his astonishment, 
he beheld upon 
the slide a total- 
ly transformed 
specimen. Hardly 
realizing the great 



Because of the hybrid character of the 
mule, its blood presents an interesting study 
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One of the three forms of blood crystals in 
a human being ; another form is like 
prismatic rods ; another diamond -shaped 

significance of the change that had 
taken place, he nevertheless re- 
called the way in which he 
had prepared the specimen. 
He experimented again 
Once more the peculiarly 
formed crystals ap- 
peared. Scientists be- 
came interested and 
repeated the experi- 
ment, but made noth- 
ing of it. To Dr. 
Reichert and some other 
specialists the red crys- 
tals with their sharp edges 
and flat surfaces presented 
a scientific problem of irre- 
sistible interest. Did the 
crystals in blood really convey a 
message of which any practical use 
could ever be made? 

Dr. Reichert decided to solve the 
problem. He secured blood of wild 
and domestic animals, the former with 
danger and difficulty. He made tedious 
and refined tests of human blood. An 
exhaustive study involving years of 
patient effort and highly specialized 
knowledge in biology, crystallography, 
and physiology began. At last he 
succeeded in disclosing scientific facts 
of inestimable value to every scientific 
man who studies living things. 

Dr. Reichert s Discoveries 

The blood is an extraordinarily 
complex fluid which consists of what is 
called the plasma, in which living cells, 
"corpuscles," are held in suspension. 
Most of us think of blood as red; yet 
not all blood is red. In the lower 
animals the blood corpuscles may be 
colorless or colored, and if colored they 
may be green, red, yellow, blue, violet, 
purple, madder, mahogany, brown, or 
lilac. Some blood has corpuscles of 
varied hues. 

In all cases perhaps the principal 
function of the blood and in particular 
of the colored constituent of blood is 
the assimilation of oxygen from the 




Bloodstains used as court evidence 
in blood crystal tests should be 
fresh, or only slightly clotted, to 
yield positive results for testimony 



air. We breathe in order that our 
blood may breathe; for we care about 
oxygen only in so far as our blood 
corpuscles care for it. 

Now, one of the discoveries recorded 
by Dr. Reichert was that the red 
coloring matter of our blood, which is 
called "hemoglobin," is closely related 
to the green coloring matter of higher 
plants, called "chlorophyl." Our blood 
is red merely because it contains iron; 
the blood of an octopus is blue merely 
because it contains copper. 

The red blood corpuscles of the 
higher animals are inconceivably num- 
erous, it has been estimated that the 
total number of cells in the human 
body is 26,500,000,000,000, and that 
of this number 22,500,000,000,000 are 
red corpuscles. Think of this vast 
crowd of corpuscles — numbering in the 
case of man more than 10,000 times 
the population of the earth — hurrying 
through the channels of our system at 
such a rate that the majority of them 
complete one entire circuit in the space 
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One of three forms of crystals in the blood of 
anthropoid apes. The diamond shape is similar 
to one of the human blood crystal formations 



of loss than a minute! The traffic 
of the New York subways is 
slight in comparison. 

It is the crystals formed 
by blood which reveal so 
much to Dr. Reichert. 
Suppose he has a speci- 
men of blood to be ex- 
amined. Dr. Reichert 
adds oxalate of am- 
monium to prevent 
coagulation. Then he 
shakes the mixture with 
ether to free the hemo- 
globin from the corpuscles 
in which it is found. After 
that the ether is separated 
from the mixture, and some of 
the latter is placed on a micro- 
scope slide, protected with a glass 
cover, and sealed with Canada balsam. 

Slowly the crystals become visible 
under the microscope. They can be 
identified by reference to the Reichert 
classification of blood crystals. 

Soon after he began his investiga- 
tions, Dr. Reichert found that the 
blood crystals of one species of animal 
can be distinguished from those of 
others and that blood crystals of the 
human being can be differentiated 
from those of the lower animals. 

Blood of Apes and Human Beings 

Striking is the likeness between the 
blood crystals of monkeys and human 
beings. Such close similarity does not 
exist between the crystals of the mon- 
key or human being and those of any 
other living species. Blood crystals 
under the microscope shed a flood of 
light on Darwin's theory. 

Dr. Reichert hopes to distinguish 
between various nationalities by blood 
tests, to fix race relationship more 
scientifically than is now possible, and 
even to trace hereditary traits. He 
has also directed his attention to the 
study of the cause and prevention of 
such phenomena as two-headed chil- 
dren, one-eyed calves, etc. 



Piping Water through Miles of Redwood 




This is a blow-off valve in an in- 
verted redwood siphon in California. 
These blow-offs are inserted at the low- 
est point of the pipe in order to remove 
any sand which may have settled. 

WOOD pipe once consisted of 
bored-out logs, joined end to end. 
Modern wood pipe is built up of separ- 
ate staves. Iron hoops placed at short 
intervals- on- the outside, enable, such a 
pipe to withstand a wide range of pressures. 
In the mountainous regions of the West 
where the pipe lines cross rough, unfrequented 
country, the transportation of heavy iron or 
concrete pipe would be difficult. The fact 
that the staves for wooden pipe can be loaded 
into wagons, like ordinary lumber, gives the 
wooden pipe an immense advantage. 

Wood pipe will not contract and expand 
with changes in temperature as do pipes of 
concrete or iron. Serious and leaky cracks are therefore 
not developed as a result of alternate periods of hot and 
cold weather. Still another point in favor of wood pipe 
in some installations is that water transported through it 
freezes much less readily than in iron. Also electrolysis, 



A wood-stave pipe which 
supplies water to a paper 
plant at the top of the 
Sierras. This pipe is 
nine feet in diameter 



that bugbear of many iron-pipe systems, affects wood pipe 
not at all, since electricity will not travel on an insulator. 

Curiously enough, wood used in water piping does not 
rot readily. This is particularly true of the redwood, 
widely used in the West. Redwood fiber seems to possess 
peculiar properties in that it is but little affected by wea- 
thering, acids, insects, or fungus growths. Made up into 
pipe, such wood stays smooth and clean on the inside 
indefinitely. Iron pipes, however, speedily become scaled 
and corroded, the growths sometimes becoming formidable 
enough to reduce the flow of water to a mere trickle. 

Where Future Rheumatics Will 
Take the Cure 

ONE of the diversions of an airplane voy- 
age to Europe, by way of the Azores, in 
the year 1925, will be a hot bath at the 
hitherto somewhat neglected watering- 
place of Las Furnas, on the island of 
St. Michael. 

The valley of Las Furnas ("the cav- 
erns") is the huge crater of an extinct 
volcano, 600 hundred feet above sea- 
level, about 27 miles from the quaint 
city of Ponta Delgada, the chief town 
of the Azores. The ground around 
the springs is entirely covered with 
native sulphur, resembling hoarfrost. 
The largest spring, known as .the Caldeira 
Grande, supplies hot sulphur water to 
bath-houses which have been erected by the 
Portuguese government. This water is said ' 
to be delightful to bathe in, and a remedy 
for rheumatism. 

The ground around the great Caldeira shud- 
ders with a bubbling movement under one's 
feet. Though it is not hot to the touch, if 
you poke a stick down into it, it comes forth 
smoking. The Caldeira itself boils with a 
deafening roar and pours forth great volumes of dense 
evil-smelling smoke. 

One of the curiosities of this valley is a crevasse from 
which issue vapors destructive to animal life. Birds fall 
dead if they attempt to fly over it. 




With a giant hot-water spring like this always on tap, the 
business of running a Turkish bath ought to be profitable 



They call this the "Mouth of Hell" ; but out of its un- 
fathomed depths comes mud that heals skin afflictions 
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Dumb Heroes of the Fighting Front 

And they receive citations and 
medals just as other war heroes do 



Bringing up food and am- 
munition when the roads 
are blocked with snow 



of the 



PICARD: on March 28 
particularly distin- 
guished himself as a 
messenger during an attack 
by accomplishing under 
heavy rifle fire and in the 
face of a violent barra:e a 
journey of 3,000 meters, four 
times repeated. 

Brutus: on 27 and 28 Jan- 
uary discovered three enemy 
patrols and gave the alarm. 
He was killed at his post. 
• DuNO: was blown high in- 
to the air by the blast from 
a shell and momentarily dis- 
abled, but after being revived 
continued on his mission 
without showing the slightest fear 
many shells bursting along his path. 

These official citations, taken from 
the French records, tell of the brave 
deeds, not of men, but of dogs — real 
dogs of war, whose services as mes- 
sengers, advanced sentinels, and Red 
Cross aides will some day be told in a 
book that will thrill dog-lovers and 
shame the enemies of man's best friend. 

French Dogs the Best Trained 



Germany was the first of the 
warring nations to recognize 
the value of the dog in mili 
tary operations, and was 
said to have had 2,000 of 
them in the field a year 
ago. But the French 
were quick to catch the 
idea, and they, perhaps, 
have carried the train- 
ing of the war dog to the 
highest point. President 
Carno, of the French 
Court of Appeals, who 
has written a manual on 
the war dogs, says that 
to make a good messenger 
of a dog requires more work 
and patience than is neces 
sary in preparing him for any 
other service. He writes: 

The dispatch dog works day 
and night. It is possible that he 
rests five or six consecutive days, 





These sturdy animals can draw many times their own weight 
when attached to the little cars that run on narrow-gage railways 



and it is possible that he has to work two 
days and two nights without cessation, 
resting very little and eating only when 
he has time. He must carry the dis- 
patches rapidly between corps commanders; 
he also carries the small postal bags, artillery 
letters, etc., when the telephone is cut 
by the barrage fire, or when it is impossible 
or dangerous to establish telephone lines. 
Not even the appetizing smell of food is 
able to turn him from his route. He is 
conscious of his duty, which he accomplishes 
with courage and rapidity. 




On outpost duty. The dog 
will catch the slightest sound 
et a distance of 100 yards 



The dogs of war, after some 
difficulty, have actually been 
taught to wear gas-masks 



Through rifle fire and gas 
clouds the dispatch dog brings 
word from a menaced outpost 

Gas-Masks for Dogs 

When the Germans be- 
gan to use gas freely, it 
looked for a time as if 
the usefulness of dogs at 
the front was at an end; 
but it was found that the 
dogs could be trained to 
wear specially constructed 
gas-masks, and, thus 
equipped, to go about 
their work guided by in- 
stinct, although bereft of 
the keenest of their senses. 
The mask does not interfere with 
the dog's hearing, which is capable of 
catching the smallest sound at a 
distance of from 100 to 150 yards; 
and so, as soon as a way had been 
found to protect him from the poison 
gas, he took his place as the most 
valuable of advanced sentinels. 

They Learn Quickly 

After a few days in the front lines 
the dog sentry understands his work 
thoroughly — and he loves it. At 
the signal to go on duty he 
shows the same signs of plea- 
sure that the field champion 
does when he sees his mas- 
ter prepare for a day with 
the birds. 

Imagine the comfort to 
a soldier of a well trained 
dog at his side as he 
crouches on the edge of 
No Man's Land. He 
can see nothing himself, 
but a throaty growl 
warns him of approach- 
ing danger. 
Less spectacular but no 
less useful are the draught 
dogs used to bring up food 
and ammunition when the 
snow in Alsace and in the 
Vosges makes transportation 
difficult. Most of these dogs 
come from Alaska and 
Labrador. 
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"Digging In" After a Rush — The New War 




A FRENCH aviator took this picture of an assault 
as it is now conducted since "the war of move- 
ment," as the experts call it, was instituted. There 
is nothing haphazard about a charge such as this. 
The men are never for a moment left to their own 



devices: always a non-commissioned or a commis- 
sioned officer shouts instructions. The platoons proceed 
in waves. The first wave is in skirmishing formation, 
with four or five feet between the men. The second 
wave moves at ten to fifteen paces behind the first. 



Making Things Easier for the Sand-Blaster 



SAND-BLASTING has al- 
ways been considered dan- 
gerous business. Because of 
this, helmets and masks for 
protecting the workers held 
the undivided attention of 
mask inventors until gas-masks 
came along. But there never 
has been invented any abso- 
lutely safe protector for the 
blaster, and flying dust is 
bound to get at him. 

The best way to overcome 
this is to work from the 
room next door. Here is a 
recent invention, an individual 
sand-blast room, which works 
on this principle. A circular 
platform, partioned into halves, 
is mounted on a pivot and is 
inclosed in a small "room." 
The work to be blasted is 
placed in one of the halves. 



EXHAUST FAN 
SCREEN WINDOW 



PARTITION WALL FASTENED 
TO TURN TABLE 




This individual sand-blasting "room" pro- 
vides a sure way of protecting the blaster 



The operator stands outside 
of this room and inserts the 
hose through a small opening 
covered with a strip of soft 
rubber. The rubber is split 
horizontally, so that, while the 
hose moves freely, no sand 
escapes. A wire-screen window 
in the wall of the room enables 
him to look in at the work, 
which is illuminated by two 
special lamps. An exhaust 
fan inside keeps dust away 
from the window. 

The platform is grate-like, 
and the sand, when its energy 
is spent, sifts through it into 
a tank underneath. This tank 
is connected with the hose, 
and the sand returns to its 
source. The operator then 
revolves the platform, letting 
the finished work out. 
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in the Open as an Airman Glimpsed It 





*1 





Behind the second wave, at twenty to twenty-five paces, There is no mad rush. The enemy pours in a steady 

is a third wave, formed of parties from support pla- hail of machine-gun, rifle, and artillery fire. Now and 

toons. There may even be a fourth and fifth wave, then the charging battalions must take to cover. There 

and, behind them at about six hundred feet, support- is no time to excavate a trench. The charging soldier is 

ing companies with machine-guns and very light artillery. satisfied if he can provide a shallow trough for himself. 



The Astonishing Structure of a Feather 



FEATHERS are classed among the 
so-called "common" things, but 
their structure is astonishing in its 
perfect adaptation of means to an end. 

A feather may be roughly divided 
into midrib and vane. The midrib is 
the long, tapering central shaft. A 
glance at its cross-section (F) shows 
the midrib's features of lightness and 
strength — the essential principles of 
bridge construction. 

In flight the bottom surface of the 
midrib is subject to tension, so the 
material in this part is distributed 
with reference to this requirement. 
The top surface is doubly convex and 
also thickened. In addition, it has a 
number of longitudinal stiffening ribs 
extending down into the pith (F). 
An odd superficial effect of these ribs 
is to suggest fine longitudinal corruga- 
tions 

By drawing a feather between the 
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fingers from tip to base, the vane will 
be separated into its component parts, 
called "barbs." These are themselves 
miniature features, with the bases of 
their thin but very deep midribs joined 
to the main midrib like a floor-joist 
headed to a girder (A). 

Lateral bracing is secured by the 
interlacing of their barbules, the fringe- 
like processes extending along both 
sides of each barb. These barbules 
are specially designed for firmly grip- 
ping one another (B). 

At C are shown several barbs in 
position. The downhanging hooks 
from the upper set of barbules engage 
the upturned hooks from the lower 
set of barbules on the next barb. 

Feathers vary in structure in differ- 
ent birds, as may be seen by comparing 
D, which is from the wing of a 
parrot, with the other barb sections, 
which are from the wing of a hen. 

Copyrt 



Handy Office Devices 



Popular Science Monthly 




A convenient little tool 
for cutting slugs and 
leads in a print-shop 



A loose-leaf file-holder that has a removable 
fastener for taking out the contents bodily 



A signature stamp writing- 
machine for use where many 
papers are to be signed 
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Teaching Student Officers to Read Maps 

How a difficult science has been simplified 
with the help of the motion-picture camera 



A MILITARY map is highly con- 
centrated information. Every 
square inch of it is a record of 
valuable facts. It may show the char- 
acter of a railroad; the number of its 
bridges, and their type; the number of 
its sidings and their location; the tele- 
graph and telephone connec- 
tions; every group of trees, 
every little creek and brook; 
every road; the population 
of a village; the location of 
churches in the village; 
whether the houses in the 
village are built of wood or 
masonry; swamps outside 
of the village ; whether bridges 
over streams will sustain ar- 
tillery and tractors; whether 
the water in the stream is 
drinkable. 

Map-Reading Is Difficult 



and mountain as a series of layers, 
each ten feet thick. Where these 
layers appear at the surface, there is 
a visible line on the map, termed a 
contour line. The wider the contour 
lines, the easier the slope. 

Suppose an artillery officer is ordered 




All this information is im- 
parted by conventional signs 
which can be read only after 
training. An officer trained to read 
maps has only to look at a map in order 
to visualize the unevenness of a terrain. 
Every hindrance becomes perfectly 
obvious to him. Perhaps the most 
difficult features of a map to under- 
stand are the contour lines that sym-: 
bolize unevenness of ground. Any 
unevenness of the ground amounting 
to more than ten feet is carefully 
recorded on a detailed military map. 
The map-maker conceives every hill 



Looks like quite a hill, doesn't it? In reality 
object lesson for army officers is about one foot 



to plant his battery on a hill fifteen 
miles away. Which is the easier side 
to ascend? The contour lines will 
tell him. 

What Contour Lines Mean 

In training the 100,000 officers who 
are to lead our millions of men to 
victory, the General Staff found that 
lawyers, doctors, professional men, 
merchants — the class from which our 



officers are drawn — could not under- 
stand how the contour lines on a map 
indicate the height of hills. To help 
the Training Division of the War 
College, Mr. Max Fleischer, a former 
member of the Popular Science 
Monthly staff, devised for the Gen- 
eral Staff the system that we 
illustrate. 

An artificial hill was con- 
structed — not a Mount 
Washington, but a little 
mound about one foot high 
— on which contour lines 
were painted. On a pic- 
ture it looked for all 
the world like a formid- 
able eminence. Over this 
mound a curved track was 
constructed on which a mo- 
tion-picture camera traveled. 
The camera performed the 
same functions as an ob- 
server in an airplane. As 
it moved up the track it 
looked at the mound below. 
When the motion-picture 
film thus obtained is projected on the 
screen, the hill apparently tilts itself, 
so that the spectators look down upon 
it. The contour lines, thus seen from 
above, appear exactly as on a map. 

When that film is projected before a 
class of student officers, every one of 
them realizes that the contour lines 
indicate heights and slopes— that it is 
only necessary to begin from the outer 
line and calculate toward the center 
to discover the height. 



this 
high 




The contour lines as seen from above. The picture at the top of the page 
shows that the lines are closest together on the steep side of the "mountain" 

70 



The curved track enables the camera to view 
the "mountain" as an airplane observer would 



Popular Science Monthly 

Once Worthless Things that Have Suddenly Become of Value 




Extracting the stones from peaches 
as a first step in gas- mask construction 

THE unusual conditions caused 
by the war, especially the 
lack of certain important raw 
materials, have led to the sub- 
stitution of substances heretofore 
considered without value for the 
unobtainable raw material. The 
despised nettle is now used ex- 
tensively in Germany as a substi- 
tute for the cotton which America ' 
and Egypt no longer supply. 
Substitutes for rubber and other 
unobtainable raw materials and 
foodstuffs are used in all the 
belligerent countries. 

Notice what the men in one of 
the accompanying pictures are 
doing— rubbing the pulp of a 
carload of half decayed peaches 
through a screen to separate it 
from the peach-stones. For 
peach-stones have suddenly become 
valuable. 

Another picture shows one of the 
methods employed for collecting peach- 
stones by a direct appeal to the people. 



Barrels like this, put on street corners in the 
peach season, collected countless bushels of pits 

And for what purpose are the peach- 
stones used? They are cleaned, dried, 
and then subjected to a high tempera- 
ture in iron cylinders. The stones 
become carbonized, and the coal, in 



The gang bombarding the horse-chest- 
nut tree has enlisted in war work 

granulated form, is used as an 
absorbent in the manufacture of 
gas-masks. It has been found 
that the coal from the shells 
of certain seeds and nuts, among 
them cocoanuts, chestnuts, horse- 
chestnuts, as well as peach- 
stones, has a much greater power 
of absorbing poisonous gases 
than ordinary charcoal from 
wood. 

Throughout the United States 
peach-stones, cocoanut-shells, and 
the shells of other nuts are col- 
lected in large quantities by 
patriotic citizens, and it was not 
a difficult matter to arouse 
the interest of our boys in the 
effort of collecting a sufficient 
supply of peach-stones and nut- 
shells. One of our pictures shows 
a mass attack by a company of 
boys on a horse-chestnut tree laden 
with a profusion of the most beauti- 
ful red-brown nuts enclosed in their 
spiked shells. 



Blackfish Land at Nantucket 



THE school of 
blackfish 
stranded at Nan- 
tucket recently 
had probably been 
driven on the 
beach by killer- 
whales, their 
deadly enemies. * 
The blackfish, 
according to the 
Bureau of Fish- 
eries, is not a fish, 
but a whale — or, 
to be more specific, 
a jet-black mem- 
ber of the dolphin 
or whale family. 
They suckle their 
young-, and come 
to the surface to 
breathe. 

They swim in 




There's many a juicy steak and barrel of oil in this school of blackfish 
that were driven ashore by their deadly enemy, the killer -whales 
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large schools, and 
are found to the 
northeast of the 
Grand Bank and 
off the coasts of 
New England and 
the Middle States. 
A fifteen-foot 
blackfish weighs 
8 0 0 to 1,000 
pounds. Its oil is 
of commercial 
value, and the jaws 
yield a fine quality 
of machine oil. 

The day after 
the visitation of 
blackfish at Nan- 
tucket, blackfish 
steak appeared on 
the local hotel 
menus, and proved 
excellent eating. 
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Please Mail These Letter? — 



I Typed Them at Home" 



You suddenly recollect some important detail you neg- 
lected at the office! You make a note on the back of an 
envelope to "write him" in the morning. How many times 
has this happened? 

Write that important letter yourself, then and there, 
on the versatile Multiplex-Hammond. It's instantly, neatly 
and finally done, — if a business letter, in the usual business 
type; if a private letter to an intimate friend or important 
official, you write it in a small, neat, attractive type. A few 
steps to the corner mail box, and the load is off your mind. 

Your own personal Multiplex-Hammond is a priceless 
convenience, a worry preventer, a time saver, a money maker, 
— use it at home. 

Hammond 



multiple? 



A WORTH-WHILE, HIGHLY PRIZED GIFT! 

Especially this year a Multiplex-Hammond is appropriate alike 
to boon friend or loved relative. 

A De Luxe Aluminum Portable! 

A marvel of efficiency and versa- D*vti«*t AcvlH - frvUate {«tt»i.». 

tilitv, with a handsome carrying "•**■! Ro ^";«^"^ letters. 

1 Italic — empnas i z I ng. 

case, — ideal for correspondence, special Gothic - clean cut 

travelling, or at home. Large Gothic - sermons, I ectures. 

M. 1 1 . ■ Large Ronan - sermons, lectures, 

any styles of type— in many p ri o t .t y pe - new. attractive, 
languages. 

° , .._ MAIL THIS COUPON TODAY 

Ihere arc 365 dincrcnt arrange- ■■■■■■mmmmhi 

ments of type. More than 50 dif- the HAMMOND TYPEWRITER CO. 

ferent languages, in many sizes and East 69th 8treet| 

styles, any one of which can be New York City 

<> U-\ substituted in a lew seconds. Just ■ 

turn the knob" and change. I Please send free folder to: 

The Multiplex-Hammond will do I 

many things which cannot be done | Name 

by any other typewriter. Let us tell g 

you what they are. Just sign your _ Address 

name, address and occupation in 

the Coupon and mail to us today. i Occupation 

You incur no Obligation. I Inquire about special terms to profoskmal •. 
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Three sticks of wood and 
two pieces of muslin make 
an efficient skater's sail 



YOU may not be so fortunate as 
to own an ice-boat, but if you 
have a pair of skates you can 
make a skate-sail that will give you 
many of the joys of ice-yachting. The 
illustration shows such a sail. It is 
easy to make. The materials needed 
are: 

1 piece of oak or ash 9 ft. long by 
1J4 m - square. 

2 pieces of oak or ash 5 ft. long by 
1J4 m - square. 

3 yards of unbleached muslin 30 
in. wide. 

2 round-head brass machine-screws 
3 in. long by 3/16 in. diameter. 
2 brass wing-nuts. 

4 brass washers. 

6 brass screw-eyes with }^-in. eye. 

8 brass rings, opening. 

With a J4-in. drill make a hole 
through the center of each of the 5-ft. 
lengths, and 2 ft. 3 in. from each 
end of the 9-ft. length bore 
other holes. With the machine- 
screws attach the two yards or 
sticks to the long cross-bar, as 
shown in the illustration, and 
fasten with the wing-nuts, plac- 
ing one washer between each 
screw-head and the wood, and 
another under each wing-nut. 
Set a screw-eye in the ends of 
each wood strip. 

By referring to the illustra- 
tion it will be seen that one 
diagonal of each sail is 5 ft., 
while the other is but 4}/% ft. 
Make a pattern of these dimen- 
sions and cut out sails, allowing 
for a 1-in. seam all around. Sew 
a brass ring in each sail corner, and 
connect sails to spars and to each 
other by cords tied to these rings. 

To furl for carrying, disconnect the 
sails from each other and from the 
ends of the long cross-spar. Roll them 
on their respective yards, and tie the 
rolls with a bit of cord; then loosen 
the wing-nuts a trifle, and swing the 



short yards as nearly par- 
allel to the long yard as 
possible. 

A sail of the dimensions 
given will serve a small boat 
on a very windy day. In- 
creased sail area may be 
obtained by increasing the 
lengths of the spars. The 
maximum sail area is governed by the 
length of the vertical yards that may- 
be kept from dragging on the ice when 
the sail is carried on one's shoulder. 



A Chemical Preparation to Make 
Paper Incombustible 

A METHOD of preparing incom- 
bustible paper which has proved 
successful is as follows: First, a solu- 
tion is made of 8 parts of ammonium 




A long bar of wood with two cross sticks to 
hold the pieces of muslin for making the sail 

sulphate, 3 parts of boric acid, and 2 
parts of sodium tetraborate (borax) in 
100 parts of water. The solution is 
heated to 120° F. The paper to be 
made incombustible is dipped into 
the solution and then allowed to dry. 
If the solution has been made up 
properly in the proportions indicated, 
results will be satisfactory. 



With a skate-sail 
such as this every 
man and boy can 
be his own ice-boat 



Winter or Summer Pruning for 
Apple Trees 

A HEAVY winter pruning will ex- 
cite wood growth at the expense 
of fruit production. This is an 
important factor in the renovation 
of old apple trees that have stopped 
bearing. A light winter pruning of 
bearing apple trees should always be 
given to insure a sufficient growth to 
maintain the physical condition of the 
trees. 

Summer pruning, when done just 
after the great growth of the season, 
will promote the formation of 
the fruit buds in trees that 
are prone to bear in alternate 
years. The summer pruning, or 
rather pinching back, consists 
in removing a small portion 
of the growing shoots. This 
should be practised only on 
those trees that have made a 
good growth. 

To correct undesirable habits 
of growth, such as growing too 
upright or too spreading, cut 
back leaders to side shoots that 
are growing in the desired loca- 
tion. Free circulation of air 
and sunshine through the top 
will facilitate the formation of 
fruit buds, assist in coloring the 
fruit, and hasten the ripening process. 

Cutting out diseased and dead 
wood will help to save the fruit 
spurs and hasten formation of new 
ones. 

Water sprouts may be utilized to 
rework the top of the tree and to 
take the place of fruit spurs that may 
have perished — F. H. Sweet. 
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VITAL INDUSTRIES 

NOW UNDER SAFE CONVOY 





The government insures our ships and their precious 
cargoes as they ply towards France. But that does not 
save them from the torpedoes of the submarines. 

The government therefore arms those ships and throws 
a protecting cordon of destroyers about them. 

And now the same protective screen of destroyers has 
been flung around the vital industries of the country. 

Vital industries everywhere must henceforth be pro- 
tected against fire by automatic sprinklers, those infallible 
destroyers of fire, which in thirty-five years have won 
thousands and thousands of battles against their red enemy. 

Thevast establishments now to bcprotectf*d are heavily 
insured of course. But keen old Uncle Sam knows the dif- 
ference between mere insurance indemnity in money after 
a loss and the prevention of a loss. He could not wait for 
business men tc slo ly and painfully learn the lesson that 
fire losses (over #2.50.000,000 last year) are sapping our 
resources and threatening our productive capacity. In his 
wisdom he made business men do at once what their own 
best judgment would eventually have made them do, just 
as more than 25.000 business men have already done, namely 
—put their industries beyond the chance of ruination by fire. 

This great act of conservation was born of the wisdom and 
deep understanding of the Federal Government. It is the 
harbinger of thatccrtain day when State andMunicipal offi- 
cials will see that the same protection is a vital necessity in 
every school, hospital, asylum and other institutional build- 
ing where human life is at stake. Proof that automatic 
sprinklers are the most potent factor in safe-guarding human 
life from fire, is complete and incontestable. For information 
on the protection of such properties, address The General 
Fire Extinguisher Co., 290 \V. Exchange St., Providence. R. I. 

GRINNELL 

AUTOMATIC SPRINKLER SYSTEM 

The Factory-Assembled System 
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Unarmed Arms of the Service 



Men from the battle front 
who have been holding the line 
for months and years complain 
of the monotony of war. The 
soldier's life in the trenches 
soon ceases to be a novelty and 
becomes a tedious routine. 

The morale of the army is of 
supreme importance and the 
greatest military authorities of 
the world are enthusiastic in 
their praise of the organizations 
which make it their business 
to keep the soldier in good 
spirits. 

This work, like that of the 
Signal Corps, has been more 
highly developed in this war 




than ever before. Huts for 
amusement, comfort and re- 
cuperation of the fighting men 
are in the trenches as well as 
behind the lines. The unarmed 
workers go about their duties 
under shell fire as coolly and as 
self-forgetfully as the telephone 
men of the Signal Corps who 
are frequently their neighbors, 
and who keep intact, often 
under a hail of bullets, the in- 
dispensable lines of communi- 
cation. 

It is for us who remain at 
home to support these unarmed 
heroes to the utmost, with our 
gifts, our labor, and our un- 
breakable morale. 



Popular Science Monthly 

A Silk Cloth Makes Contact for a 
Rain or Snow Alarm 

THE alarm consists primarily of a 
strip of silk cloth suspended be- 
tween two wires or electrodes and 
these wires completing a circuit as 
shown in the diagram. The apparatus 




Battery 

I Mm- 1 

The water dampens the cloth and makes 
the electric contact between terminals 

is inclosed in a small box for protection 
from wind. 

When it is desired to set the appara- 
tus, simply spread a small amount of 
common salt on the silk, and after 
connecting as shown in the wiring 
diagram the alarm is ready for use. 

If snow falls upon the suspended 
strip of silk it is immediately melted 
by the salt, and the strip, with the aid 
of the salt, becomes a conductor. 
Thus the circuit is closed and the bell 
rings, announcing the storm. 

In case of rain the action is the 
same, except that there is no melting 
process. — Edward F. Dugan. 

Fuse Tongs Made of a Piece 
of Fiber 

READERS who are familiar with 
the fuse that fits into clips know 
that it is a very dangerous piece of 
work to remove or replace a fuse with- 
out insulation between the -fingers 
and the line. The accompanying 




A slotted piece of fiber makes an insulator 
for the safe handling of electric fuses 



sketch shows an inexpensive fuse tongs 
which is in many instances a life-saver. 

Its 'construction is so simple, while 
at the same time it is so necessary an 
article to anyone who has occasion 
to remove or replace fuses, that it 
should be made a criminal act to be 
without one. It is made of fiber with 
the dimensions given. The fuse space 
and hole at the rear end are drilled 
out first, and a saw cut made to con- 
nect them. — Maurice Clement. 
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BOUND VOLUMES 
of P opular Science Monthly 

The most interesting and valuable book you can obtain 
is a bound volume of Popular Science Monthly. It is a 
history of the World's progress in picture and text. Each 
volume contains over 2,000 pictures, over 1500 new arti- 
cles, handsomely printed in a big book of 960 pages. 

Volumes are now ready as follows: — Vol. 88 January-June 1916; 
Vol. 8c>, July-Decembf r 1916; Vol. 90, January-June 191 7; Vol. 91, 
July-December 1917; Vol. 92, January-June 1918. 

Price per bound volume, postpaid, $2.00 

Popular Science Monthly, 225 W. 39th St., New York 
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An Attractive Log Seat for 
the Garden 

A COVERED seat of good design 
can be built entirely from a fallen 
tree in localities where timber grows. 
The straightest section of the trunk 
will serve as the seat, while from the 
better part of the branches can be 
made the arms, back, and other parts 
of the seat. The log, after having been 
cut to the desired length, is hewn to a 
flat surface on two sides, the upper side 
being dressed down much more pains- 
takingly than the lower side, which 
will rest on the ground. About 18 in. — 
the height of a chair — should be the 
thickness of the log between the hewn 
top and the bottom. 

The uprights, set in the holes one 
at each corner, are provided with 
shoulders to give good bearing. The 
illustration clearly shows the re- 
mainder of its construction. As may 




A big log hewn and with shade sup- 
ports attached to make a park seat 

be seen, the bark has been removed 
from all of the parts, and the wood is 
dressed down slightly without destroy- 
ing its character. Oiled and stained 
some neutral tint and covered with 
vines, it makes a very effective seat 
for the garden, especially under trees. 

If the log lacks the necessary thick- 
ness it can easily be brought to the 
proper height by blocking it up.— 
C. L. Meller. 



An Acid Etching Fluid for - 
Aluminum Surfaces 

DILUTED hydrochloric acid best 
serves this purpose. Aluminum 
containing iron can be matted with 
soda lye, followed by a treatment of 
nitric acid. The lye dissolves the 
aluminum, and the nitric acid dissolves 
the iron. Aluminum bronze may be 
etched with nitric acid. 



YANKEE 

kTOOLS 

Multiply 




MaifsPcwer 

Here's one of the famous 
"YANKEE" Tools that docs auto- 
matically what other tools compel you 
to do by hand. A drill well started 
means a hole well drilled. 
See how easy it is with the 

YANKEE" 
Bench Drill 

Steady your work on the table 
with the left hand; start the crank 
with the right. Now watch the 
wonderful automate Friction Feed. 

It takes the place of the 
third hand you haven't 
got. It runs the drill 
down rapidly to the work. 

Keep right on with the crank and the instant the 
drill point touches the work the rapid Friction Feed 
'"lets go" and the Ratchet cutting feed "takes hold." 
The drill is fed through the cut — steady, positive, 
smooth. You turn the crank, the machine does the rest. 
No need to worry about broken drill paints; rather, 
think of the time and labor you could save with other and 
equally ingenious "YANKEE" Tools. 

"YANKEE" Bench Drill No. 1005. Two speeds, 3-jaw 

Height '28 in. C 1 i » ~) Z 

Price (Philadelphia) Ol V.-J 

"YANKEE" Bench Drill No. 1008. 3-jaw chuck, holds 
drills up to Y± in. Height 18% in. Price ai i Cf\ 
(Philadelphia) . . . «P 1 1 .3 U 

"YANKEE" Vice No. 000. Accu- 
rately machined sides, ends and bot- 
tom, for holding work on Bench Drills 
and other machine tools. Swivel-jaw 
for taper work; groove for rounds. 
Base (i in. long, 3% in. 

wide. Price 



$2.50 



Your Dealer Can Supply Yon 



Write for Free "YANKEE" Tool Book, 
illustrating efficiency tools. 

North Bros. Mfg. Co., Philadelphia 
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An Electro-Thermostatic Control for House-Heating Boilers 

A home-made electric device to operate the 
draft doors by the temperature of the rooms 

By E. F. Hallock 



THE average house-heating steam 
boiler comes fitted with a highly 
efficient regulator which auto- 
matically opens or closes the draft 
according to the steam pressure, and 
tends to maintain that pressure con- 
stant without regard to the tempera- 
ture of the portions of the house being 
heated. Where temperature conditions 
are such that a full head of steam is 
needed at all times in order to make the 
quarters comfortable, the pressure 
regulator for all-around efficiency and 
good service can hardly be improved 
upon. 

Climatic conditions in many parts 
of the United States are such that steam 
is needed to keep the place warm one 
day, while on the 
next none is needed. 
These conditions 
call for a draft regu- 
lator that will be 
responsive to tem- 
perature fluctua- 
tions in the quar- 
ters being heated, 
with the added 
precaution that the 
pressure cannot in- 
crease above a cer- 
tain predetermined 
maximum. 



Pressure Regulator 

In other words, 
what is required 
is a system that 
can be set to 
maintain the tem- 
perature at some 
fixed point, say 
65 or 70 deg., 
and that will sup- 
ply the heat 
needed at a 
pressure not to ex- 
ceed 2 lbs. per 
being the 



boiler or the flue system is done away 
with. 

The pressure regulator consists of 
a very flexible brass bellows in com- 
munication with the steam dome of the 
boiler, so that the slightest pressure 
causes the bellows to extend. The 
free end of the bellows is connected 
to a long arm or lever, which in turn 
is linked to the check draft in the flue 
and to the bottom draft door, so that 
when the bellows extends the check 
draft is opened, admitting air directly 
into the flue above the fire, while the 
bottom draft is closed, cutting off the 
air from beneath the grate. 

The pressure at which the drafts 
will operate is changed by shifting a 





A small electric battery motor tilts the tube in which shot a 
roll from end to end for operating the draft dampers on 



square inch, this 
pressure most house- 
heating boilers are designed to op- 
erate. 

In supplying the pressure regulator, 
the boiler manufacturer has done 
more than half the work for the man 
who would pattern his boiler after 
the foregoing suggestions. He has 
adequately taken care of the pressure- 
regulating end of our requirements, 
and has provided the mechanism for 
closing the bottom draft at the same 
time the check draft in the flue is 
opened, or vice versa. By taking ad- 
vantage of this linkage, the necessity 
for making structural changes in the 



sliding weight along the arm of the 
lever. 

How the Regulator Works 

With the weight placed near its 
fulcrum, the moment of the force 
due to the weight is reduced and the 
pressure required is low. Sliding the 
weight out toward the end of the lever 
has the effect of increasing the pressure 
necessary to operate the drafts. Natu- 
rally, when the pressure falls off after 
the drafts have been closed a short 
time, the weight pulls the lever down 
until the fire brightens up sufficiently 
to raise the pressure again. 

If the counter-weight is removed, 
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and replaced by a device that shifts 
automatically according to the tem- 
perature of the heated rooms, midway 
it can be arranged either to close or 
open the drafts at will. 

To Make the Apparatus 

The simple apparatus shown in the 
elevation Fig. 1, in plan Fig. 2, and in 
application to the pressure regulator 
on the boiler (Fig. 3) accomplishes this 
purpose. It comprises a closed length 
of 1-in. square brass tubing, ll}^ in. 
long, pivoted at its midpoint to a wood 
standard so that it can be tilted in 
either direction. Tilting the tube 
causes 2 lb. of BB shot with which 
it is about one third 
filled to shift from 
one end to the 
other. The shot, 
of course, supplies 
the shifting weight 
necessary to oper- 
ate the lever. Tilt- 
ing of the tubing is 
accomplished b y 
means of a slotted 
lever formed in- 
tegral with the 
shaft on which the 
tube is mounted. 
This engages with 
a pin mounted ec- 
centric on a fiber- 
faced gear-wheel. 
The latter engages 
with the pinion of 
a small electric 
motor mounted on 
the same base as 
the standard that 
supports the tub- 
ing. 

The whole ap- 
paratus is mounted 
by means of two 
clamp plates screwed to the under side 
of the baseboard and to the operating 
lever of the pressura regulator, so that 
the end of the balancing tube is just 
flush with the end of the lever itself. 

The apparatus is so simple and the 
sketches so clear that little description 
is necessary. The apparatus from 
which the drawings were made was 
put together from scrap materials, 
the dimensions being chosen to fit the 
things at hand. 

The baseboard is a piece of cypress 
5% in. long, 2% in. wide, and % in. 
thick, and the standard is a piece of 
1 in. square cypress 5 in. long over all, 
mortised into the base }4 in. from the 



•e placed to 
the furnace 
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To Battery Ef — -Yes Sir! 

W 7HEN the crisis came and the Army 
™ and Navy needed mounts that would 
carry an order witk tKe speed of a "barked" 
command — mounts tkat would take punish- 
ment with the ru££edness of American 
morale — they turned to the motorcycle. 

The Harley-Davidson 

— in answer to the call — is now bein& made for tKe 
Government only, but some day we hope that you, too, 
may know the satisfaction of having in your personal 
service a motorcycle born in the same plant, groomed 
with the same care, and tuned up by the same testers 
as the one which at this moment may be tearing through 
a barrage to carry the report that "the 110th have 
taken " 

Harley-Davidson Motor Company, Milwaukee, Wisconsin 

"Ask the men in the service — they know." 
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front edge and \% in. from the left 
edge. The clamp plates are made 
of two lengths of sheet brass, right- 
angled and screwed to the under side 
of the baseboard, with their perpen- 
dicular sides 3/16 in. apart to accom- 
modate the lever of the pressure regu- 
lator. 

The shaft on which the balancing 
tube is mounted is a length of K-in. 
bras3 rod, looped to form a slot, as 
shown, and elbowed to journal in a 
babbitt bearing in the standard. Its 
outer end is threaded to take a thread 
tapped through both sides of the 
balancing tube and a lock-nut. 

To Reduce Friction 

After the whole apparatus has been 
set up and put in working condition, 
the lock-nut is screwed tight and 
soldered both to its shaft and to the 
balance tube to prevent its working 
loose and disarranging the apparatus. 
A washer is interposed between the 
tube and the standard to pr2vent bind- 
ing, and another is soldered to the 
outer side of the shaft, adjacent to the 
standard bearing, to keep the shaft 
from working lengthwise into the 
standard. 

The brass gear wheel 3J-4 in- in 
diameter is faced with a disk of fiber 
3/16 in. thick and 3}^ in. in diameter, 
the composite wheel being mounted 
on a pin anchored in the standard, 
permitting the wheel to rotate freely. 
The pinion on the motor-shaft is 
7/16 in. in diameter, and the motor 
is mounted on the right side of the 
baseboard, so that it engages perfectly 
with the teeth of the gear wheel. 

One important consideration is that 
the operating lever on the boiler 
regulator tilts, and the length of the 
balancing tube should be such that 
it will be about twice the length to 
insure the shifting of the shot from one 
end to the other. In the apparatus 
under consideration the length of the 
boiler regulator arm is 18 in. and the 
tube was made 36 in. long. To bring 
about the proper results the pin was 
mounted % in. off center, so that its 
total throw is l^t in. To reduce fric- 
tion to a minimum, a roller )/\ in. in 
diameter is fitted to revolve freely on 
the pin, and the slot in the operating 
lever is made lj^j in. long and }<i in. 
wide, there being sufficient clearance 
to keep the boiler from binding at any 
point in its stroke. 

Since it is necessary to have some 
device to turn off the current from the 
motor, a commutator is mounted on 
the face of the fiber disk, and the three 
brass brushes fastened to the base- 
board at the left side make the proper 
contact when the heat-controlled relay 
swings from side to side. The com- 
mutator consists of two disks of -thin 
sheet cooper so shaped that the con- 
tact is made between the middle brush 
and one of the outside brushes, while 



the motor is tilting the tube in one 
direction and between the middle brush 
and the other one on the reverse mo- 
tion of the arm. A little experimenting 
will be necessary, in setting the com- 
mutator, to get the operation of the 
motor so that it will do its work with- 




Fig 3 



The tilting tuoe and itj mechanism mounted 
on the draft damper operating the lever 

out keeping the arm tilting back and 
forth when once started. 

The thermostat consists of 22 ele- 
ments, of which 20 are exactly alike 
and the other two only slightly dif- 
ferent. Each element consists of a 
bar of soft flat steel 4)4 in. long, Yi in. 
wide, and in. thick, and a similarly 
sized piece of sheet brass — 20-gage. 
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A simple tiermostat to control the current 
by the te.nperature of the house or room 

In a cold temperature not to exceed 
30 deg. the steel and brass bars are 
clamped tightly face to face, and a 
1/16-in. hole drilled about } g in. from 
each end, and then they are riveted 
tightly, using a copper or brass rivet. 
The ends of these steel and brass bars 
are then soldered together for at least 
Min- 
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If the brass bars buckle a trifle by 
the heat, pay no attention to it; this 
is just what is wanted to make the 
thermostat. The steel bar for the unit 
on the right is 5% in. long, each end 
being drilled for fastening the bar 
to a wood piece with screws. The 
brass bar is soldered to it, as with the 
others, leaving a slight hang-over of 
the steel bar at each end. The left 
end unit has a steel bar 5^ in. long, 
the upper end of which is forked for the 
reception of a piece of rack which is 
pinned in the fork when the thermo- 
stat is assembled. All solder pro- 
jecting is filed, as well as the rivet- 
head, to make the surfaces smooth. 

Centering and % in. from the lower 
edge, a 3/16-in. hole is drilled through 
each unit for a bolt. The units are 
assembled as shown, the bolt passing 
through the wood base. A geod stiff 
spring is placed over the bolt, and the 
nut is screwed down to apply plenty 
of tension. The bowing of the brass 
bars will cause the uppermost ends of 
the units to separate fanwise, and the 
lever action of the units themselves 
will enable you to take advantage of 
this extension, which increases as the 
temperature of the bars increase and 
decrease in changes of temperature. 

The short length of rack shown 
pinned to thje forked member of the 
thermostat engages with a pinion 
mounted on a shaft that carries a long 
spring brass lever. Also mounted on 
this shaft, so that it can be inde- 
pendently rotated, is a cress-shaped 
piece of fiber with two terminals in 
the shape of adjusting screws with 
lock-nuts, and they are so set that the 
swinging brass lever makes contact 
with either one or the other. Holes 
are drilled in the sides of the box, so 
that the air may freely circulate 
around the bars. 

Simple Electrical Connections 

The electrical connections are very 
simple. Each contact screw is con- 
nected to a binding post located on 
top of the case: the one on the left 
side or the low temperature side is con- 
nected at C and the other &tH (Fig. 4.) 
The frame of the thermostat is con- 
nected to the central post B. These 
terminals are connected with like 
lettered parts on the regulator. The 
terminal B is. connected to six dry 
cells in series, and the other battery 
terminal grounded to the nearest water- 
pipe. ' 

The thermostat should be placed 
out of drafts and quite out of range of 
a radiator. At night it is necessary 
only to pull the fiber lever over to the 
left toward N. This will retard con- 
nection until very low temperatures 
are reached. The setting may be 
determined to suit requirements. 
With such an arrangement the base- 
ment need be visited only to place 
fuel on the fire or remove ashes. 
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Fig. 1 
Full open sight. 
Correct aim 



Fig. 8 

Fine sight. 
Law shot 



Fig. S 

Too full. 
High shot 



Fig. 4 
Not centered. 
Left shot 



Fig. 6 
Net centered; 
too full. 
High right shot 



Fig. 6 
Sight inclined. 
Lou- left shot 



Fig. 7 
Sight inclined. 
Low right shot 



How to draw a bead on a mark 



IF you don't know the best way 
to sight a gun and plug the 
target square in the bull's eye, 
it will pay you to study the dia- 
grams on this page. 

These diagrams are taken from 
the book of instructions furnished 
to members of the Winchester 
Junior Rilic Corps. 

How to align your sight 

Figure I shows how a correct aim looks 
through an open sight. The top of the 
front sight should be on a level with the 
shoulders of the back sight. Always aim 
just bebw the center of your target. 

Figure 2 shows how your aim looks 
when the front sight appears too low 
through the notch of the back sight, and 
the result you get. 

Figure 3 shows the result of holding 
the front sight too high. Figures 4 and 
5 show the result of not having the front 
sight centered. 

Figures 6 and 7 illustrate a common 
fault with beginners, that of "canting" 
the rifle or tipping it so that the shoulders 



of the back sight are not on a 
horizontal line. 



level, 



Try this method when you shoot 

Get in on the Winchester Junior Rifle 
Corps medal contest. Follow the sugges- 
tion for correct aim in drawing a bead, 
and see how quickly you can qualify for a 
Marksman or a Sharpshooter medal. 

It costs nothing to join the W. J. R. C, 
the national honorary' organization which 
is teaching the skillful, safe use of firearms 
to America's boys and girls. 

Just go to the W. J. R. C. Headquarters 
in your town. Your hardware or sporting 
goods dealer is probably a Local Repre- 
sentative of the W. J. R. C. Register 
your name, and get a membership certifi- 
cate, a membership button and a rule 
book. You are then ready to compete 
for the medals. 

_ This rule book gives you all the condi- 
tions of the contest, and tells you just 
how good a score you must make to win 
either the Marksman or Sharpshooter 
medal. One thing is important — all scores 
must be made with .22 Caliber Winchester 
rifles and ammunition. 



A Winchester for Christmas 

The best way for you to let your parents 
know that you would like a .22 Winches- 
ter for Christmas is to tell them that you 
have learned the W. J. R. C. rules for 
gun safety by heart. Then get them to 
read the rule book. When they know 
what the W. J. R. C. stands for it is a 
pretty safe guess that you will find a 
good old Winchester with your things 
when you wake up Christmas morning. 

Remember that it does not make any 
difference in the iredal contest whether 
you shoot with a low priced single shot 
Winchester rifle or a fine repeater. The 
accuracy of the Winchester is in the 
barrel. The same quality of steel and the 
same care in boring go into all. 

Get started to-day. Go to the Win- 
chester Junior Rifle Coqs Headquarters 
and join. Then put it up to your parents 
to get you a Winchester for Christmas. 
If your Local Representative cannot give 
you full information, mail the coupon 
below direct to Winchester Junior Rifle 
Corps, National Headquarters, 
275 Winchester Ave., New Haven, 
Conn., U. S. A., Division 882. 



Winchester 
Sharpshooter Medal 
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i Winchester Junior Rifle Corps 

z National Headquarters 
z 275 Winchester Ave. 
= New Haven, Conn., U. S. A. 
E Division 882 

s Geit!e*nen: | 
P'e-tse re»isUT my name as a member of i 
= the Winchester Junior Ri^e Corps, and \ 
s send me a m^mbe^hip button and certifi- E 
s cate of me ,T, h rship. Also "U mo how to s 
s organize a Lorn! Unit of the W. J. R. C. s 
Very truly yours, 

tLwmcmsrm 

| World Standard Guns and Ammunition f Street Address - | 

~ ^ Citv State I" 




Take-down S3 Caliber Single Shot rifle. A low- 
priced, light-weight gun made in two sizes 



Reinforcing a Stove Lining for 
Fire-Brick 

AT times it has been necessary to 
X\. reline the fire-box in our kitchen 
range while awaiting the arrival of 



Tie pieces 




0=^ 

fig.2 Fig.3 Fig.4 



Home-made 
lining or fire 
brick 



IK 

Wire reinforcing 




Side 
grafe 

Wire ' ^ Bottom 
te'mesh grate 

Mesh wire used to reinforce fire- 
clay and to keep it from cracking 

fire-bricks. The weight of the wet 
clay and poor retaining surface having 
caused a previous lining to crack and 
fall down, I reinforced the new lining 
with a piece of 1-4-in. mesh galvanized 
wire, fitted in as shown in Fig. 1. The 
ends of the wire were held by being 
slipped between the end brick and 
side grate, the upper edge being bent 
over the top plate. 

To brace the wire firmly in place in 
the center, I used a 1-4-in. iron rod 
formed as shown in Fig. 2 and held by 
the tie piece Fig. 3 and 4. The lining 
was applied in the usual manner, and 
as it still holds, the use of the wire must 
be an advantage. 

Should the lining eventually crack, 
the wire will prevent it from dropping 
out in pieces. — James M. Kane. 



How to Make a Miniature Electric 
Reading Lamp 

FOLLOWING is a description of a 
practical miniature electric read- 
ing lamp, designed to be attached to a 




The pattern for the lamp and how 
it is used for illuminating a book 

book or magazine. It can be con- 
structed with very little trouble and 
trifling expense, and it has the ad- 
vantage of illuminating the page no 



matter what position the reader as- 
sumes. Another point in its favor is 
that it does not cost much to operate. 

In Fig. 1 the construction of the 
lamp is clearly shown. It consists of a 
single piece of brass (No. 17 gage) cut 
to the dimensions given in Fig. 2. 
The shade is closed at each end by 
the semicircular pieces, which are 
bent down on the dotted line, as 
shown, and then soldered. It should 
now be polished with fine emery cloth 
or steel wool, and later lacquered. 

The light is furnished by a 4 c. p. 
6-volt bulb. The brass base of the 
bulb is soldered directly to the under 
side of the shade, thus doing away 
with a rather bulky receptacle. Ob- 
tain about 10 ft. of No. 18 gage green 
silk lamp-cord, and solder the two 
terminals of the lamp to it. A small 
fiber bushing should be provided for 
the hole in the stand of the lamp, to 
prevent the cord being chafed and cut 
through. 

The current to operate the lamp 
may be supplied either by batteries 
(preferably dry cells) or by a small 
transformer connected with the regu- 
lar circuit. The latter is to be pre- 




Details for making the transformer, and 
the manner of putting the parts together 

ferred, and may be easily constructed 
by the amateur electrician. 

The transformer consists of three 
essential parts, namely, a core, a 
primary coil, and a secondary coil. 
The core is of the usual laminated 
construction as shown in Fig. 3, and 
is composed of enough pieces of thin 
sheet-iron, cut as shown by the heavy 
lines, to make a pile in. high. 

To make the coils, proceed as fol- 
lows: Make two square spools of 
1/16-in. fiber of the dimensions given 
in Fig. 4. Wind one spool full of 
No. 36 gage enameled magnet wire, 
and the other full of No. 36 enameled 
wire. This will give approximately 
6 volts on the secondary when operated 
on a 110-volt circuit of alternating 
current. These are respectively the 
primary and secondary coils. Each 
should be protected from injury by 
several layers of insulating tape. 
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The transformer can now be as- 
sembled and placed in a small case as 
illustrated. The transformer is so 
small that it may be screwed to the 
lamp-socket by means of the attach- 
ment plug shown. The two primary 
leads should be connected to this plug 
and the two secondary to the lamp- 
cord. If these directions have been 
carried out carefully, a novel lamp 
will be the result. — Leslie Swindle. 



A Firm-Grip Clothes-Line 
Holder 

r r\A.KE a straight board about 1 ft. 
A long, 4 in. wide, and y 2 in. thick, 
and nail a small 
block on one end. 
Cut one end of a 
shorter piece in a 
half circle, and 
bore a hole 
through to one 
side of the center 
mark, also bore a 
hole in the first 
piece at a point 
where it will, 
when the two 
pieces are held together with a bolt, 
bring the curved end close to the small 
block edge. When the strain is applied 
to the rope, it will cause the movable 
strip to grip it tightly. To loosen the 
line pull on the movable strip. The 
holder is fastened to the post with 
bolts. — Elwin E. Starr. 




A cam-shaped lever 
holds the line tightly 



Truing Up Worn or Mutilated 
Screw-Driver Blades 

ONE of the most common errors 
among mechanics seems to be 
made in the truing up of screw-drivers 
that have been worn or mutilated. The 
average user seems unaware of the 
actual construction of the working end 
of a screw-driver. When he thinks 
the tool needs fixing, he simply takes 
a file and removes some of the stock 
on the end until it has the appearance 
shown in Fig. 1. 

It stands to reason that when the 
screw-driver is applied to the screw- 
head the curved sides A and A' will 
afford very little grip, and will slide 
out of the screw-head slot without 
doing any apparent work. Good 
screw-drivers are made as shown in 
Fig. 2, and should always be kept the 
same way by filing a slight hollow just 




si fig-* 



The blade of a screw driver should be "hollow 
ground" to hold in the slot of the screw 

back of the working surfaces B and B', 
which act as levers bearing against the 
sides of the screw slot, thus preventing 
the driver from slipping out and away 
from the work. — Frank W. Harth. 
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FIGHT or 

Join the Industrial 
Aircraft Service 




YOU may not be free to get into the 
actual fighting, but you can still 
give valuable service to your coun- 
try. Join the Industrial Aircraft Service 
and you'll not only be serving where 
you're most needed but you'll be laying 
the foundation for your future success. 
ITcrc is both Duty and Opportunity. 
Here is your chance to get into essen- 
tial war work, serve your country and 
make a good connection in the industry 
that's fast becoming one of the foremost 
in the world. 

The Aircraft Industry is more than a 
wartime emergency. The Aerial Mail 
Service has established the definite com- 
mercial value of the Aeroplane. After 
the war there will be opportunities 
aplenty for men who make good in the 
Industrial Aircraft Service vow. 

An Opening for You in One of 
America's Foremost Aircraft Plants 

At present our plants in New Bruns- 
wick (N. J.) and Long Island City are 
engaged solely in the manufacture of 
Aerop'ane Motors for the Government. 
To meet our ever increasing schedule of 
production we must have the man power 




to operate the machines in our va- 
rious departments. 

We want your help. We want 
skilled mechanics, machine opera- 
tors, inspectors, draftsmen, etc. 

We will pay good wages for the 
right men. 

Our Offer to Men Not 
Technically Trained 

You do not have to be a skilled 
mechanic to get started with us. 

If you have the right spirit and 
the determination to learn, we will 
take you on and train you at our 
expense in our School of In- 
struction. 

Not only will we give you, free 
of charge, a full course of prac- 
tical instruction under the super- 
vision of competent instructors, 
but we will pay you while you are 
learning. 

When you have completed the 
course which takes about ten days, 
we will pay you full wages pre- 
vailing in the factory. 

Living Conditions Good 

Living conditions in New Bruns- 
wick and vicinity are being 
bettered every day. Every 
Wright-Martin man will be 
able to count on a comfortable 
and congenir.l place to live. 
Moreover, the Government is 
now building 200 houses espe- 
cially for war workers at 
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Earn While You Learn 

To men zvithout any previous technical 
training tee give a thorough and inten- 
sive course in our School of Instruction. 
We pay you during your period oj in- 
struetion a rate higher than that of 
many actual shop rates until you are 
fully trained to hold down a regular 
job at full factory pay. Period of in- 
struction takes from four to ten days 



Wright-Martin and other fac- 
tories. 

The company provides for so- 
cial and recreational activities for 
everyone. With baseball, football 
and track athletics, picnics, con- 
certs and dances, there need be no 
dull times for you or your family 
in New Brunswick. 

One Hour from New York City 

New Brunswick is just about 
one hour out of New York on the 
Pennsylvania. It is within short 
commuting distance of Newark, 
Elizabeth, Trenton and Phila- 
delphia. 

Your Duty Is Here 

In fairness to yourself you can't 
afford to pass up this opportunity 
to advance yourself and serve your 
country, too. 

.Write, phone or apply in person 
to Employment and Welfare De- 
partment, Wright-Martin Aircraft 
Corporation, New Brunswick, 
N. J., and Long Island City, Starr 
and Borden Avenues. 




New Brunswick, N. J., U. S. A. 



insp.iKo-suizJ 
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The Use of Wagon-Poles for 
Removing Shocked Fodder 

THE device here described has been 
in use on our farm for years, and 
with its help the usually hard task 
of removing shocked fodder from a 



and standing upright, just as it was in 
the field. In a very short time a field 
may be cleared in this manner and all 
the shocks set closely together in a 
feed yard. 

It is a long, hard job to tear the 
shocks apart, load them on a rack, and 




The shock of fodder is lifted from its place in the field and carried in its original 
position by the poles to the place where it is to be stored or fed to the stock 



field that is to be plowed or seeded 
has been reduced to a one-man job. 

Remove the bed from the wagon, 
and put in its place two stout ash 
poles 13 ft. long, made to fit the rear 
bolster with two cross-pieces that fit 
loosely in front and rear of the bolster. 
These cross-pieces also project a few 
inches beyond the poles on each side, 
to keep the poles from slipping. The 
front sides of the poles are also held 
together by a shorter cross-piece, the 
two poles coming together in V-shape 
at the front, and being just long enough 
to project a few inches beyond the 
front bolster of the wagon. 

This pole frame is then set loosely 
in its place in the rear bolster, so that 
it can be teetered up and down. Now, 
with a short chain loop attached to the 
front bolster, a 12-ft. rope fastened to 
the rear bolster ready to throw around 
the fodder shock, and with a smooth 
light pole 6 ft. long, 2 in. thick, which 
has been sharpened at one end, we are 
ready to haul in the fodder. This work 
must be done before the ground freezes 
or during a thaw. 

Back the wagon up to the shock, 
with the poles in position as shown, 
backing forcibly against the shock 
until the sharpened end of the V-pole 
either straddles or penetrates the 
shock, and until the rear bolster of the 
wagon comes up snugly against the 
shock. Now thrust the small, sharp- 
ened pole through the shock, with its 
two ends just above the larger poles, 
throw the rope around the top of the 
shock and fasten it, then throw your 
weight on the long lever formed by the 
front end of the pole, and fasten it 
down with the short chain to the front 
bolster. Drive directly to the feed 
yard, and back the shock into the 
place where it is to stand, release the 
lever and other fastenings, and drive 
away, leaving the shock intact, tied, 



then set them up again; and, even at 
that, they never can be made weather- 
tight, as they were when cut green and 
set up and tied. This device makes it 
possible for one man to move these 
shocks intact wherever desired and 
without any unnecessary outlay of 
time. — A. A. Jeffrey. 



A Tool- or Utensil -Rack Made 
of Clothes-Pins 

THE accompanying illustration 
shows a useful tool-rack which is 
cheap and easy to make. It consists 
of two rows of clothes-pins clamped 
firmly between two fiat iron or wood 
bars. 

The bars are swiveled on the end 




The body of each wood pin is clamped 
between two bars for making a tool-rack 

of a bracket fastened to the wall. 

This little device can also be used 
for a tie-rack, or for handkerchiefs, or 
for ladles in the kitchen. — E. Swartz. 
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How a Brick Fire-House Was Built 
on Swampy Ground 

WE are taught that a house built 
on sand will fall, but modern 
methods have almost discounted this. 
A two-story brick fire-house 40 by 
80 feet was built on swampy land in 
1910 in a certain city, and up to the 
present time it has shown no signs of 
settling, though it houses the heaviest 
kind of apparatus. It was not until 
excavation for the foundation was 
well under way that the soil was dis- 
covered to be swampy — water oozed 
out continually. 

The expense of driving piles being 
too great, light crib-work was made 
and set in the water, and on this a 
few old rails laid as a reinforcement 
for the concrete. Then the water was 
pumped out and oil poured in the 
foundation ditches. On top of this, 
a 6-inch layer of concrete was care- 
fully placed. 

Before the work was completed the 
water had risen; but the oil on its 
surface prevented it from softening 
the new concrete. This gave the 
latter a chance to set, and the rest 
was easy. — Donald A. Hampson. 



Saw cut 



Knife Erasers Made from Old 
Safety-Razor Blades 

THE usual knife eraser is used to 
sharpen pencils, lift thumb-tacks, 
and do general 
service as a 
knife, with the 
result that the 
point is seldom 
of any use as 
an eraser, par- 
ticularly on 
tracing linen. 

Realizing 
that only the 
point is of any 
use for this 
purpose, I have 
for several 
years used very 
small erasers 
made from old 
safety- razor 
blades, the steel 
of which is very 
hard and main- 
tains its edge much longer than the 
ordinary knife eraser. 

The handle consists of a heavy 
piece of copper wire 5/32 or 3/16 in. 
in diameter and about 4 in. long. 
Make a saw cut in one end from 
% to 34 in- deep. Place a safety- 
razor blade in the cut, and hammer the 
two sides together. Remove the blade 
and taper off the end neatly. With a 
pair of pliers break off a piece of the 
blade about in. long, and solder it 
into the slot by placing a small piece of 
solder in place and heating the copper 
wire in a flame until the solder runs, 
after which immediately withdraw it so 
as not to draw the temper. The steel may 
then be readily shaped up on an emery- 
wheel and sharpened on a stone, care be- 
ing taken not to overheat it in grinding. 




Copper wire with 
knife soldered in slot 
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"DICE instead of wheat. That's 
a standard recommendation 
of the Food Administration. 

You know how good rice can be. 
Those familiar croquettes, for 
instance. They're perfectly del- 
icious — cooking brings out lots 
of flavor. 

Cooking means everything. It 
brings out a delicious flavor in 
tobacco. 

Try Lucky Strike Cigarette — 
it's toasted. 




LUCKY STRIKE 

CIGARETTE 





Guaranteed by 



INCORPORATED 
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QUICKC-ACTION ADVERTISING 

HERE READERS AND ADVERTISERS MEET TO TRANSACT BUSINESS 



Rate 20 Cents a Word, payable in advance. 10% Discount for Six Insertions. January issue closes November 20rh 



AUTOMOBILES AND ACCESSORIES 



HYDRONIZER— -Insures clean plugs, consumes car- 
bon, saves gasoline, saves repairs and Is easy to sell. Money 
buck guarantee, ins all cars. Fords do 34 miles to gallon. 
Thousands in use. Have attractive proposition lor ener- 
getic and responsible agents, also unique advertising. 
Agents' price permits wholesaling and retailing. Write 
for free literature. Friestedt Manufacturing Company, 
2'J33 W. Lake *t.. Chicago. Illinois. 

t '( in VEHT your bicycle Into a motor-cycle at small cost 
by using Shaw Motor Attachment. Catalog free. Shaw 
Mf g. Co., Dept. ISO, Galcshurg, Kansas. 

DOUBLE Service Tires— almost puncture proof. Sl/es 
30x3. $5.50; 30x3 t» , Sfi.tkT. 33x4. SN.so; 34x4, $!t.y0; 30x4. 
80.90: 36x4'j. $11; 30x5, $12.10; 37x5. $12.10. Non- 
skid. $1.00 extra. 10*i required on C. O. D. orders. State 
If (). D. straight-bead or clincher type. Special discount 
dealers. We also carry a full lino of new tires at special 
prices. I. Jaffess, 1310 D, 5th Avenue, New York. Branch 

-_J 11 W 5 1th Street. 

PATENTS for automobiles are in great demand. We 
have special Automobile Department In charge of experts 
who are In touch with demands of trade. Write for What 
to Invest and List of Patent Buyers, sent free. Victor J. 
Evans & Co.. 172 Ninth, Washington, i). C. 

BATTERY Charging pays big protlts. City currents or 
gas engine oi>erates. Easy terms. Hobcrta, Troy. Ohio. 

INSYDE TyTcs. Inner armour for Automobile Tires, 
prevent punctures and double mileage of any tire. Liberal 
profits. Details free. American Accessories Co., Dept. 
f>7-A. Cincinnati. Ohio. 

TIRES — Double Tread < luarantee for good service. Ab- 
solutely Puncture-Proof. Big — Strong Extra heavy 
30x3 tire. IS.fiOj 3(1x3 $7.00: 33x4. $10.00; 34x4. $10.75; 
36x44. $13.00; 37x5. $14.00. Big saving on other sizes and 
tubes also. Trade in your old tires. Discount to dealere. 
10% deposit required on C. O. D. orders. Send for list nowt 
State size and bead or (ire Max Llben A Co., 205P West 
4Sth Street. New York. 

TIRES At Wholesale — Send For Prices on guaranteed 
tires and tubes. Lowest prices on earth. Overton Tire Co., 
Box P. Oclwln. Iowa. 

"(1AS-SOI," gives you 15 to 40'';, more mileage and 
eliminates carbon. Money back Guarantee. 100 tablets 
treat one hundred gallons gasoline. Price One Dollar. Live 
agents wanted. Gas-Sol, Dept. B, WakeiieUI. Mas-j, 

AUTO LOCKS, vulcanizerH, dt miners, cheap. Write 
Adam Fisher Mfg. Co.. 1S3II. Si Louis. Missouri. 

MORE Power, less fuel, no carbon. No mystery', plain 
facts, results guaranteed. Write for booklet. No-Leak-O 
Piston Ring Company. Baltimore. Maryland. 

MR. ADVERTISER: Berore you place a ilngle adver- 
tisement in any publication send for a most interesting little 
booklet entitled "Does It Pay?" It tells about the grati- 
fying results that Popular Science Monthly Is producing 
for the Advertisers of America. Mailed on request. D. 
W. Coutlee. Manager Classified Advertising. 225 West 39th 
Street. New York. 

VULCANIZING auto- tires is now a growing and profit- 
able business. Easy to learn. Instruction book $1. 
Plants $50 to $300. Details free. Equipment Company. 
302 8th Street. < Inclmmtl, Ohio. 

TIRES U lews. Buy direct at manufacturer's prtee. 
Guarantced 0000 miles. Shipped prepaid on approval- 
Motorist Agents wanted, write today. Give size of tires. 
Liberty Tube & Tire Co., 842 Grand Avenue. Kansas City. 
M Iswourl. - 



FORD ACCESSORIES 



FORDS Start Easy In Cold Weather with our new 1919 
carburetors. 34 miles per gallon. Use cheapest gasoline or 
half kerosene. Increased power. Styles for any motor. 
Very slow on high. Attach It yourself. Big protlts to 
agents. Money Dack guarantee. 30 days' trial. Alr- 
Frl etlon Carburetor Co.. 500 Madison, Dayton. Ohio. 

DEALERS: If It's for a "l ord" car wo have It. Write 
for price list. Universal Motor Supply Company. White 
Plains. New York. 

DEMOUNTABLE Outfits complete. $12.50. De- 
mountable sets, $5.60. Good agents proposition. Kuble, 
West End, IH.tsburgh. 

SUNLIGHT for Fords! Bright light all speeds, with 
dimmer, $2.50 guaranteed. lOO'ic Profit for agents. Sun- 
light System Company, 1508 Lytton Building, Chicago, 
Illinois. 



DUPLICATING DEVICES 



"MODERN" Duplicator- a Business Getter. $1 up, 50 
to 75 copies from pen, pencil, typewriter; no glue or gelatine. 
35.000 firms use it. 30 days' Trial. You need one. Booklet 
Free. J. V. Durktn A Reeves Company, Pittsburgh. Pa. 



MODELS AND MODEL SUPPLIES 



TO avoid mistakes, inventors should have correct models 
made before filing for patent. Write Adam Fisher Mfg. Co., 
IK3E. St. Louis. Missouri. 



TRADE SCHOOLS 



HILES' Watchmaking and Engraving School, the largest 
and best equipped school In the West. 717 Market Street, 
San Francisco, California. 



WELDING 



WELDING Plants. $25.00 to $300.00. Designed for all 
purposes. Small cash pavment. balance three to six months. 
Every mechanic or shop should have one. Berrno Welding 
Co., Omaha. U. S. A. 



BLUE PRINTS 



BLUE PRINTS: Complete set of blue prints for the 
following models can M n.rnished upon receipt of price: 
Model Naval Gun. S2.50 ; Mod"! Steam Turbine. $1.00; 
"l ittle Speedy. Jr.." Steam Engine. 35c: Little Speedy. 
Sr." Steam Engine. 35c. Kenneth C. MacClcllnnd. 2 Plne- 
hurst Avenue. Xew York. 



AVIATION 



PATENTS wauled m Aeronautics. U. S. Government 
spending millions In this class for Army and Navy. Our 
Aeronautic Department will give full Information on this 
subject upon Inquiry. Write for What to Invent, sent free. 
Victor .1. Evans A Co.. 17U Ninth. Washington. D. C. 

THE AMERICAN School of Aviation announces a new 
correspondence course In Mechanics of Aviation. A thor- 
ough training In Practical Aeronautics. American School 
of Aviation, Dept. 759C. 431 So, Dearborn Street. Chicago. 

MEN— Learn aviation mechanics and aeroplane con- 
struction. Shop and field experience. Government needs 
you. Write today. Moler Aviation School, Chicago. 
Illinois. 

LET Heath supply your aeronautical needs. Your small 
or large order will receive the same attention and quality 
we give to the Government. Catalogue "K" Just off the 
press; mall 4 Blue Stamps. Heath Alroplane Company. 
2S4Q-50 Broadway. Chicago. Illinois. 



MISCELLANEOUS 



ELECTRICAL Tattooing Machines. $3, $5. and $7. 
Catalogue for stump. J. H. Temke. 517 Central Psm., 
Cincinnati. Ohio. 



MANUFACTURING 



SPECIALTIES of all kinds manufactured Tor market. 
Write Adam Fisher Mfg. Co., IS.'lF, St. Louis. Missouri. 

SOAP Saver! New invention! Patent applied for. 
For sale or royalty. Manufacturers write at once! N. I. 
Ward, 7 Myrtle Street. Bellows Falls. Vermont. 



Popular Science Monthly, 
225 West 39th Street, 

New York, N. 7. 

Gentlemen : 

11 We gave Popular Science 
Monthly a trial of two or three 
insertions in the Spring of 191 7. 
The results were satisfactory, so 
much so as to warrant us in using 
your magazine commencing with 
January last. Our schedule which 
was made up a couple of weeks 
since carried with it a six-time 
insertion in your magazine. We 
should think the above would be 
evidence to you that we felt your 
space was valuable to us and we 
shall use it for some time to come. 

Yours truly, 

The Novelty Cutlery Co. 



TELEGRAPHY 



TELEGRAPHY— both Morse and Wireless: Station 
Agency taught. Tremendous demand. Permanent posi- 
tlons. Big Salaries. Oldest and largest school— established 
44 years. Catalog free. Dodge's Institute, 16th Street. 
Valparaiso. Indiana. 



ELECTRICAL 



WHOLESALE prirrs, electrical supplies and motors, 
sockets, tape, wire, loom, rosettes, fuses, cleats, switches. 
Free illustrated catalog. Hyre Electric Co.. 629 DM South 
Dearborn Street. Chicago. 

M A KE Dry Batteries. Simple, practical Instructions 
with blue print. 25 cents. Dlrigo Sales Company, Bath, 
Maine. 

INVENT something Your ideas may bring wealth. 
Free book tells what to invert and how to obtain a patent. 
References: Dun. Brudstrect and Washington Mechanics 
Bank. Talbert & Talbert, 4675 Talbcrt Building, Wash- 
Ington. P. c. 



BUSINESS SERVICE 



HAVE a New York Broadway Address. Good effect on 
letterhead for big business. We take orders, telephone 
messages, give personal attention to callers. Extensive 
switchboard, eight telephone numbers. Rates $3 and $5 
nonthly. Also newly furnished private ofHces or desk room 
vlth every convenience. S10 to $30 monthly. Duane Co., 
■ ;O5-307-3nP Broadway. New York. 

I \\" \NT To send vim proof of the wonderful pulling jiower 
of the Classified ( olumns of this magazine. If you want to 
buy something, sell something or exchange something, 
write today for lull particulars. D. W*. Coutlee. Manager 
classified Advertising, Popular Science Monthly. 225 West 
39th Street, New \ork. 
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MOTORCYCLES. BICYCLES. SUPPLIES 



MOTORCYCLES all makes. 825.00 up. New bicycles 
at big reduction. Second hand, SH.OO up. Motors, motor 
attachments. Cycle motors, smith motor wheels, etc., 
S20.00 up. New parts to fit all makes carried In stock. 
Second hand parts good as new 50% discount. Expert 
repairing, on magnetos, generators, transmissions. Motors 
overhauled 810.00 up. Henderson motors our specialty. 
Write for big bargain bulletin. American Motor Cycle 
Company. Dept. 3, Chicago. 



BARGAINS in used Harley. Excelsior, Henderson and 
Indian Motorcycles: condition guaranteed. 840.00 to 
$250.00. Write for terms and new bulletin. Charles A. 
Merkle, 162 North Clinton Avenue, Rochester, New York. 



WANT to sell that motorcycle of yours? I have a method 
that has sold many. Write today for details: a postcard 
will do. D. W. Coutlee. 225 West 39th Street, New York 
City. 



CONVERT your bicycle Into a motorcycle at small cost 
by using Shaw Motor Attachment. Catalog free. Shaw 
Mfg. Co., Dept. 68, Galesburg, Kansas. 



MOTORCYCLE Bargains. Motorcycles at the old 
price?. Buy now and save $25.00. Don't wait. Hender- 
sons. Harleys. Indians. Excelsiors, Emblems, Popes, 
Kultures, Thois. 850 to 8100. All makes tuned up ready 
to ride. Motorcycle tires 83: automobile tires S3; bicycle 
tires $1. Bicycles $10 or tandems $20. Bicycles and 
motorcycles at factory prices, old motorcycles, bicycles, 
talking machines taken in trade. Swap in yours. Highest 
prices allowed for them. Send lor catalogue. Denlnger. the 
Price Cutter, Rochester. New York. 



LARGE stock of rebuilt motorcycles, new ports for all 
makes 20' ; discount: second-hand parts, sood as new. tD% 
discount. Motorcycle Parts Mfg. Co.; Chicago. Illinois. 



TRANSFER namenlates for motorcycles, etc. Samples 
and quotations to dealers only. Globe Deealeomanle Com- 
pany. Jersey City, New Jersey. 



FORMULAS & TRADE SECRETS 



FORM ULAS — AH kinds— Valuable Catalog Free. 
"Bcstovall," Box 543-PS.. Chicago. 



WILL furnish a typewritten, guaranteed Formula or 
Trade Secret for any purpose for only 25c. State exact 
requirements enclosing coin. Raymond, 1354s Central. 
Cleveland. Ohio. 



ARTIFICIAL Coal can be made in your own home at a 
trifling expense. Produces heat fully equai to coal. In- 
structions for making, $1.00. A. Fisher, 206 Put para Street 
New Haven. Connecticut. 



GRANDFATHERS CLOCKS 



GRANDFATHER'S Clock Works $5.00. BuiM ycur 
own cases from our free Instructions. Everybody wants 
a hall clock. You can make good profit building art 1st lo 
clocks for your friends. We replace worn-out works in old 
clocks with works having chimes at money saving orlces. 
Write for folder describing the most beautiful hid! clock ever 
sold at 825.00. Clock Co.. Nicetown. Pennsylvania. 



MOTORS. ENGINES, MACHINERY 



SMALL Motors and generators. Large quantity A. C. 
motors. II P.. $15.00: t H. P. .$35.00. Batten charging 
sets. 100 Robblns & Myers new motors, generators, charging 
outfits. All sizes, $30.00 each and up. Charging, lighting 
and moving picture arc generators, $10.00 and up. A.C. 
Motors, 1 and 3 phase, up to 5 H.P. for Immediate delivery. 
Bankruptcy Btock less than >-«j price. Special bulletin 89. 
Johnston. West. End, Plttslnirgh, Pennsylvania. 



GUARANTEED alternating and direct current rebuilt 
motors. All sizes, all kinds. Generators, fans, electrical 
supplies. Tell us your needs. Free illustrated catalog. 
Hyre Electric Co.. tt29 WK South Dearborn Street. Chicago. 

BLUE Prints. Castings, Small Engines, Steam. Gaa, 
Circulars, Stamp. Universal Gaa Motor Company*. Monad- 
nock Block, Chicago. 



TYPEWRITERS AND SUPPLIES 



LARGEST stock of Typewriters in America. Under- 
woods, way under manufacturer's prices. Rented auv- 
where. applying rent on purchase price: free trial. Instal- 
ment payment desired. Write for catalogue 11. Type- 
writer Emporium (Estab. 1892). 34-30 West i^ke street, 
< hlcjiEQ. Illinois. • 



NEW, rebuilt and sllghty used Typewriters $8 up. 
Portable Machines $10 up. Write for our Catalog 2SO. 
Reran Typewriter Co.. 5S W. Washington St.. Chicago. 

ADDING MACHINES 



WONDERFUL Adding Machine seven columns capaci- 
ty, only one dollar. Adds and multiplies as fast as the 
fingers will move. Thousands being sold through demon- 
a t ration. L. J. Irishman Cotnpair - Pcp't L., ogden Utah. 

INVESTIGATE Marvelous Calculator Adding Machines. 
Substracts. multiplies, divides automatically. Work equals 
$300 machine. Pr:ce$10. Five year guarantee. Illustra- 
ted catalog and trial offer free. Calculator Corpora- 
tion. Grand Hanlds, Michigan. 



ADVERTISING 



SPECIAL! Inch display advertisement 100 matarines, 
thrice. SK.QQ. Coast to Coast Syndicate Atlantic City. 

YOUR advertisement In the classified columns of the 
Electrical Experimenter. Science and Invention, will reach 
the very class of men you seek. Circulation 100.000 net. 
Rate 6c word. The Electrical Experimenter brings positive 
results. For proof, address Classified Department. 233 
Fulton Street, Xew York. 



December, 1918 



A Hose-Rack Made of Pipe 
and Fittings 

THERE are many kinds of racks 
for fire-hose. A new kind is 
shown in the illustration; a home-made 
affair. 

This rack consists of pipe and fit- 
tings so arranged that it can be swung 




Gas-pipe arranged so that a hose may be 
laid flat on the extensions, ready for use 

against or out from the wall. As many 
pins or pipe extensions may be used 
as are necessary to hold the length of 
hose. The hose is laid in flat turns 
over the extensions. 

It is easily taken from the rack in 
case of fire. — James E. Noble. 



Holding an Automobile Radius 
Rod with Wedge and Cotter 

IN many of the older automobiles the 
radius rods are used to take the 
drive. These rods usually have a ball- 
and-socket joint at the forward end 
with adjustment, and the rear ends 
are connected to the rear axle-housing 
with a pin or bolt. Since this joint is 
very difficult to protect with a leather 
boot and grease, it soon becomes worn 
and is the source of a great deal of 
noise. 

New pins can be fitted with bushings, 
but these also soon become worn. To 




l 3HACKLE 
BflDIUS ROD 



A wedge placed in the joint of a radius 
rod to take up wear and prevent rattle 



secure a more permanent repair, a 
wedge of steel 4 in. long and Yi in. 
wide, tapered to about l /$ in., is driven 
tightly into place between the end of 
the rod and the axle-housing. The 
exact size of the wedge will depend 
on conditions. The wedge may be 
kept in place with a coil-spring and 
cotter. — P. P. Avery. 



PRINTING, ENGRAVING, MULTIGRAPHING 

GOOD Printing at low prices; 1.000 good letterheads, 
envelopes, cards, billheads, labels, circulars, 12.50; samples 
tree; catalogues, booklets and circulars our specialty. 
kmest I,, lantus Co. 52:1 S. dearborn St., Chicago ill. 

SERVICEABLE Pre-Used Printing Presses. Type. Sup- 
plies. Lowest prices. List for stamp. Jf.8. iiaryalna. 
Klcnland, Pennsylvania. 



J»E\V Large Catalogof Attractive Gummed Labels and 
Advertising Stickers Free. 3.000 75c upwards. Hoyal 
Label c ompany. 414 Cherry, Philadelphia. 



BEAUTIFUL Lithographed Stationery at printer's 
prices. Small quantities, ivuydec Lithographing Company, 
1 72 Teuumia, Milwaukee. 



1C0 CARDS, Business. Professional or Social, also Imita- 
tion leather card case, for 60 cents. M. F. Devaney. Print- 
ing, Engraving, Rubber Stamps. 31 Middle Street. Geneva, 

New "V nr •. 



125 1 etterheada envelopes, billheads, tags, or cards, 
75r p st paid. I rinter-Laborde. * ansura. Louisiana. 



100 Bond Nnteheads, 4 lines, and 100 envelopes, prepaid 
$1.00. Southwestern. 1413-B Lerendo, Los Anjelea. 



ACTUAL Typewritten Letters, heading blacX, body 
purple 100. $1.15: 500, $2.03; 1000. S3.25; 5033. $12.00. 
Artus Letter Shop. 409 Chestnut Street, Milwaukee, Wis- 
consin. 



AUTHORS— MANUSCRIPTS 



WRITERS: Stories, poems, plays, etc., are wanted for 
publication. I.ltermy Pureau, 117. HatmiVI ' lastirl. 



WRITE for newspapers and magazines. H\j Pay. Ex- 
perience unnecessary: details iroo. i*ress Reporting 
Syndicate. 400. St. I outs. 

ORIGINAL Ideas. (pl->ts) ready lor development lnt:> 
Photoplays. Stories. One dollar per MlUlan, all dlnerent 
Including book, "How to write Movlng-Flcture I lays." 
Magnacal Company, Orange, New Jersey. 

EDUCATIONAL AND INSTRUCTION 

WANTED — New Ideas. Write for list of Patent 
Buyers and Inventions Wanted $1,000,000 in prices 
offered for inventions. Our four Books sent free upon re- 
quest. Victor J, Evans&Co.. 17H Ninth. Washlngton.P.C. 

PREPARE for Public Service. Chicago iloepHal 
Collerie of Medicine now offers a graded course in Public 
nealth including Bacteriology. Part work may be done at 
home Re-ular day and evening session of the medical 
course be~lns October lBt. Write for particulars. College 
Dean. Dept. 2SC 3H:12 Rhodes Avenue. Chicago. 

1 WANT to send you proof of the wonderful pulling 
power of the Popular Science Monthly. If you want to 
Buy something. Bell something, or exchange something, write 
today for full particulars. D. W. Coutlee. 225 West 39th 
Street. New York City. 

FOR THE HOME 

UNIVERSAL Soot Desttoyer removes soot from your 
stoves, st ^ve-plpes, ranges, furnaces anl chimneys and will 
keep them clean. Five pound pac'iage (cleans furnaco thiee 
times.) Pcstpald $1.00. Northern Chemical Works. Inc., 
Chicago, Illinois. 

FOR SALE OR EXCHANGE 

WH VI' do you want ? We'll get it for you. What have 
you? We'll sell or exchange it. Send list. Vldiak Ex- 
change Bureau, 402 Astoria Avenue. Astoria, New York 
City. 



DIAMONDS. WATCHES, JEWELRY 



ELGIN wrist watch. 7 Jewels $8.00 — worth $20.00. in four 
styles. Write for our watch list of big bargains. Central 
Merchandise Exchange. Post-office Box 161, Chicago, 
Blln'ls. 

FREE — Scientific Gem. Rivals diamond. Clear white, 
brilliant, Manilla:, deceives ciperta. Free examination. 
Write for booklet today. Harold l^chman Co., Dep't. 
9233, 12 North Michigan Avenue, Chicago. 

MOTION PICTURES 

FT1EE TO Writers — a wonderful little book of money- 
ma .in 1 : hints, suggestions. Ideas: the A B C of successf jl 
story and play-wrltlng. Absolutely Free. Just address: 
Writer's Service, Dept. 6. Auburn. N'. V. 

WRITE Photoplays: Soj each. Experience unnecessary; 
details free to beginners. Pritducere' League. 104. St. i.ouls. 

ELECTRIC Arc Generator halves expense. Your engine 
nitrates I'asy terms lloberts. Troy. Ohio. 

Slo.O't t > $_m:,|)0 nightly on small Investment. Complete 
Moving Picture Outfit, Macblno, Film, etc.. at manufac- 
turers prices sold on Installments. Free catalog. National 
Moving : 1-lureCo.. I >ppt i'K. KH-nvnr( h [Oi ll'iini.'. cliic:u:i>. 

PHOTOPLAYS Wanted. Big prices paid. You can 
write them. We show you hnw. Free particulars. Rex 
Publishers, Box 175, F 8, Chicago. 



CAMERAS. PHOTOGRAPHY, SUPPLIES 

MAIL us 15c with any size Film for development and fi 
velvet prints. Or send 6 negatives any Blze and 15c for 6 
prints. 8 x 10 mounted enlargements 35c. Promnt, perfect 
service. Roanoke Photo Finishing Co., 212 Bell Avenue. 
Roanoke, Virginia. 



REAL ESTATE— FARM LANDS 



CALIFORNIA little f-rmfl. near I os Angeles, for sale. 
Easy payments. Write E. R. Waite, Shawnee, Oklahoma. 



PATRIOTIC NOVELTIES 



PEAL "Minle" Ball Watch Fob only $1.00. Adam 
Flsier Mfg. Co., IS.H, St. Louis. Missouri. 

TO Hell With The Kaiser— Eight red hot post cards 
allowing Bill's experiences there: Guaranteed laugh pro- 
ducers; Postpaid 15c. Norman B. Ovrt. Hemet. California. 

SCENERY FOR HIRE 

SCENERY' supplied — Anywhere. Everywhere. Catalog 
free. Amelia Grain, Springgarden, Philadelphia. 
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FOR MEN AND WOMEN 



WHAT Do You Want to Know? — Information vital to 
tbe student, the experimenter, the business man. or any 
Inquirer given by exnerta. Educational, Hcicutinc, Legal, 
and Business question*) answered. As* us tne points you 
cannot dnd out anywncre else — we usually know. No 
charge If unsuccessful, small ice of SI 11 we set you right. 
Send your question? direct from this ad. or write lor our 
complete proposition, free. Tho Kent System. Department 
A. Cambridge. Mass. 

INDIAN Baskets — Wholesale and retail. Catalogue. 
Gllham. Highland Springs. California. 

"SEXUAL Philosophy." 12c. i lear. spcclne. authorita- 
tive, complete, best satisfies. Fred It. Raessmann, Law- 
reiiee, M ass. 

BE a detective. Excellent opportunity, good pay, travel. 
Write C. T. udwlg. 2 \ Weatover ldg., ) ansas Ci ty Mo. 

Pit OSTATO LOGY la our Interesting free borklet about 
prostate disorders, bladder troubles, etc. It tells about a 
new drj„lcss method that can be used at home privately, 
to permanently and positively relieve these dls< rders. 
Doctors, osteopaths and others uso It. No failures on reccrd. 
The Electrothermal Company, Mayo Building. Steuben- 
vUle. Ohio. 

READERS of Popular Science a.rnthly — here's your 
chance: We have on hand 200 copies cf bound volume Xo. 
88 — January to June. 1916; 25 copies tf vrlume No. 80 — 
July to December, 1016; 25 copies volume No. 90 — January 
to June, 1917: and 500 copies cf vdume No. 91 — July to 
December. 1917. These copies are beautlfvlly bound In 
heavy gray covers with dark green bacl.lngs. containing the 
words "Popjlar Science Monthly," the vcTume number and 
months included. Each volume comprises t60 pages. 1,306 
articles an:l 2.0S2 pictures. Just the thing for your library. 
A ten paTe index enables you to And in a moment any 
article of picture desired. Contain no advertising whatever. 
At the present cost of printed matter, these volumes should 
retail at $5.00. You can secure them now for $2.00 eaoh 
postpaid. Classified Department, Irpular Science Month- 
ly. 225 West Thirty-ninth Street. > cw York City. 

MI NERALSALT Treatment and Necdlet. Author ex- 
platns grave consequences of wrrng daily diet — how to 
counterbalance them. Book, $1.00. Yogurt Company, 
■*7, Hellingham. Washington. 

CATCH Fish. Information for stamp. Geome Julian 
S Talntor Street. Modford. Massachusetts. 

CORN'S— Get them out with the Hoot. Bailey's Corn 
Solvent will do It. 30c stamps MIkol Company. 701 
Fillmore. Buffalo. New York. 

STAMMERING 

STAMMERING Cured — quickly, permanently, and 
privately. Write me personally for Free Copy of New Book 
How to Stop stammering." S. E. Robblns, Prtn. Boston 
Stammerers Institute, 246 Huntington Avenue. Boston 
Massachusetts. 

PICTURES AND POSTCARDS 

JOIN Live Postcard Club. Membership Papers lOo. 

Harvey Tecple. Decatur. Indiana. 

DO You Li .ie Pictures? If so, your name please. O. 

MIIUt. I'T; ' 'lut'nh.--:-s Sln- t -1. ____ 

PHONOGRAPHS AND RECORDS 

BUILD your Phonograph. "Perfection" high quality 
spring ud elastic Motors, Tone Arms, Reproducers. 
Wonderfal results. Big saving. New catalog and building 
Instructions mailed for ten cents. Indiana Phonograph 
Supply Co., Indianapolis. Indiana 

MUSIC AND SHEET MUSIC 

SONG Writers: Submit your song-pren-s now for free 
examination and advice. Valuable Ix oklct explaining our 
original methods of revising, composing, copyrighting and 
facilitating free publication or outri ht sale rf songs. Sent 
Free on postal request. Learn the truth frrm a reliable 
successful concern. Satisfaction guaranteed. Knlcker- 
hocker Studios. U,s Gaiety Building. New York. 

Will I'K the u' on is for a Sonu. \\ e write music and guar- 
antee publisher's acceptance, Submit pcems on war, leve 
or any subject. Chester Music Co., 638 South Dearbtrn 
Street, Suite 111. Chicago. 

CAN' you write attractive scng-pcems? We comix ss 
music, ma\e 15 full-size copies and expedite publication or 
sale. Bjautltul lithographed sample st ng sent 1-ree. 
Magnacjl t'ompany. Orange, New Jersey. 

\VR1 r/E a Song —Patriotic or popular. I o< rriH fK* nu sic 
and guarantee publication. Send words today. Thomas 
Merlin, 2tM Reaper Block, Chicago. 

MARCHING Onward T hrough 1- ranee and \ Ictory 
Piece, some Introductory, ten cents each: both ftttccn cents. 
Columbian and American, fifteen cents each. For Rights, 
Day Victorious, twenty cent?; all piano and words, enly 
from Sunbeams Song Sendee, May's Landing, New Jersey. 



GAMES AND ENTERTAINMENT 



NEW Patriotic Plays, Recitations. Entertainments for 
war-time Benefits. Vaudeville Sketches, Monologues, 
Drills, Tableaux. Make-Up Gccds. Large Catalog tree, 
T. S. Ocnhon A- Co.. Dent. 26. ( hlcago. 

TRICKS and Greenbacls. I ig mafic catalog 6c. 
Twenty greenbacks — 10c. GUmaglco, 1115 So. Irving. 
Chk-a-io. 

l.'Vn Htarre trlc'rs with 500 Illustrations. Catalogue H»c. 
small catalogue KUKE. Hornmann N-aglc Co., 8ta. 17, 
471 ^Thth *venue. New Ycrk. 



TrtIC vs. Puzzles, Jokes, Toys, Carres, Novelties, Dolls 
and ^ate Rac*ts, Plays. Wigs. Ftage Supplies. Escapes and 
Ill'isions. I-arce 191S Catalog Free. Oaks Magical Com 
pany. Dept. 5:t5. Onhkosh. U l.Hciuisin. 



LITERARY 



SPEECHES, essays, special articles written for all 
occasions. 500 words $1. Gertrude Sanborn, 778 Farwell 
Avenue, Milwaukee, Wisconsin. 



POULTRY AND LIVE STOCK 



POULTRY. Rabbits and Pet stock; read about care and 
manoTemcnt In our paper. 50 cents per year. "The 
Rabbit" book, price 25 cents: tx'th for 65 cents. Poultry 
Advocate. Dept. 14fi. Syracuse, New York. 



LABORATORY EQUIPMENT 



EVPERTMENTERS. Equip - chemical laboratory. In- 
vestigate our complete lines of apparatus, chemicals, glass- 
ware minerals nd other labor t«ry supplies CI rence 
Apnel, Mathews Avenue. Knoxvllle, Pittsburgh, Pennsyl- 
vania. 
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BOYS AND GIRLS 



BOYS and Girls. Send us your name and we will send 

Eou 10 beautiful war pictures. Including Over The Top, 
iberty For All, For Ever. Duty Calls and many others. 
Bell them at 20c each. When sold send us SI. 00; you keep 
91-00. Everybody buys. Yankee Studio, 2054 West Lake 
Street, Dept. F, Chicago. 



REAL Toys Tor American Hoys. Metal Ships and Sol- 
diers; sample ten cents. Send (or prices on sets. John 
Erwtn, Box 202. Valentine, Nebraska. 



TOY transformers. 51.00; just a few left. Write lor 
folders today. A. It. Darling, 56 N. Bradley Avenue, 
Indianapolis, Indiana. 



BOYS! Build Aviation Type Speedster. Easy to make 
at small cost. Spec 1 35 miles per hour. Send fiuarter for 
plans. Aerocar Company. Racine. Wisconsin. 



PATENTS FOR SALE 



WE have a few practical money-making Inventions for 
sale or trade. Adam Fisher Mfg. Co., 183B, St. Louis, 
Missouri. 



IT. S. Patent No. 1275210. Noiseless Itatlway-< Tossing. 
Inventor Fujlura. 305 East Second Street, Los Angeles, 
California. 



AUTOMATIC Hat Fasteners; Would do away with open 
Hatpins. Something new in Millinery. Price $15,000. 
Mrs. Lena Zlerold, 1608 Maple Avenue, Wllklnabury, 
Pennsylvania. 



V. S. Patent No. 1278988. Heat-Retainers (Heat-Saver). 
K. Okazqkl. :iP5 East Second Street. l>os Angeles. California - 

FOR Sale Patents. 1,143,786 am! 1.215,874 Combined 
Hol3t and Conveyer, unexcelled Labor saver, for heavy 
lifting and loading. Uses and places used unlimited. Ad- 
dress. Chas. J. Seherrer, Box 332. Council Bluffs. Iowa. 

KNEE Throttle Gear— a patented controlling device for 
automobiles. William Seppman, I-akc Crystal, Minnesota. 



LEGAL ADVICE 



DON'T be puzzled nor In doubt about your legal rights 
when you can nave any question reliably answered for $3. 
State your facts fullv and enclose Money Order with self- 
addressed stamped envelope for reply. Advice on law of 
any State, or United States Expert assistance Riven to 
Lawyers In all States by mail. Prompt service If all facta 
are set forth iu detail. Bo specific and save time. Strictly 
confidential. Legal Service Bureau. Shenandoah, Penn- 
sylvania. 



FOR INVENTORS 



000 Mechanical Movements, also Illustrations and expla- 
nations of 50 perpetual motions. My book Inventors' 
Universal Educator, 4th edition, tells how to procure and 
sell a patent for your new Invention. Government and other 
costs. Covers the matter from A to Z. 140 pages elegantly 
bound. Contains noted Court decisions on Patent cases. 
Mechanical Movements greatly assist Inventors— suggest 
new Ideas that might prove of great aid in perfecting in- 
ventions. Tells how to select an attorney. Has valuable 
Information regarding Patent Sharks. Selling agents and 
brokers. Price $1.00. Postage free. Fred G. Dieterich. 
681 Ouray Building. Washington. 1 >. C. 



THE Electrical Experimenter Classified Columns bring 
positive results. Circulation 100.000 — rale 6c word. For 
Information address Classified Department, 233 Fulton 
Street. New York. 

PATENTS without advance attorney's fees. Free report 
and books. Frank Fuilcr. Washington, P. c. 



HAVE you an idea? If so. you should protect it by a 
patent. Send us a model or sketch tor fiee opinion of 
patentability. Write for our Four Books sent free to any 
address. Victor J. Evans & Co.. 156 Ninth, Washington, 
D. C. 



INVENTORS — We specialize In manufacturing new 
patented articles, make models — dies — and do experi- 
mental work. Modern Tool & Manufacturing Co., Dept. 
E.. Opera Place, Cincinnati, Ohio. 

PATENTS and inventions are wanted for promotion 
on cash or royalty basis. Write Alfred J. Fisher Co., 200, 

Hannibal. Missouri. 



INVENTORS — Market and secure your Inventions 
through National Institute of Inventors, World l Kin.. 
New York City membership co-operative organization. 

HAVE you a practical invention to sell outright or place 
on royalty? Send details to Adam Fisher Mfg. Co., 183 A, 
Bt. Louis. Missouri. 



I WANT to send you proof of the wonderful pulling- 
power of the Popular Science Monthly. If you want to buy 
something, sell something, or exchange something, write 
today for full particulars. D. W. Coutlee, 225 West 39th 
Street. New York City. 

PATENTS and Trademarks — Send sketch or model for 
actual search and report. Write for booklet of instructions 
on patent practice and procedure. Prompt personal ser- 
vice. George P. Klmmel, Patent Lawyer. 38-L Oriental 
Bldg.. Washington. D. C. 



INVENT something. Your Ideas may bring wealth. 
Free book tells what to Invent and how to obtain a patent. 
References: Dun. Bradstrect and Washington Mechanics' 
Bank. Talbert * Talbert, 4691 Talbert Building, Wash- 
Ington. D. C. 



I WANT to send you proof of the wonderful pulling- 
powerof the Popular Science Monthly. If you want to buy 
eomethin-'. sell something, or exchange something, write 
today for full particulars. D. W. Coutlee, 225 West 39th 
Street. New York City. 



BOOKS AND PERIODICALS 



FAIREST, moat Instructive book ever published, an- 
swering all leading questions between Catholics and Protes- 
tants frankly and honestly, under caption "Fair Play." 
Thousand endorsements. Postpaid $1.50. Catholic Truth 
Society. Box 112. St. Marys. Ohio. 



INSTRUCTION Book (for shop use) on Vulcanizing 
Auto-Tires, $1. Tire Equipment < 'ompany. 30S 8th Street. 
Cincinnati. Ohio. 



SUBSCRIBE for periodicals through us and Save money. 
Free catalogue. F. B. Johnson, 1620 East 68th Street. 
Chicago. Illinois. 



USED Books. Bargains. Catalog. Hlgnes K-2441 
Post. San Francisco. (Books Bought .) 



CATALOG technical books free to Inventor*. Adam 
Fisher Mfg. Co.. 1831 St., Louis. Missouri. 



PATENT ATTORNEYS 



PATENTS: Our practice before the Patent Office ex- 
tends over seventy years. It pays to employ an attorney 
of reputation as a poor patent Is a bad Investment. Ability 
and Reliability are our special partners. We are also the 

Rubllshers of the Scientific American and all patents secured 
y us are described without coot In the Scientific American. 
Your Invention Is thus brought to the attention of thousands 
of Intelligent readers especially interested In such matters. 
To procure like publicity in any other manner would cost 
you many times the patent rees. Our Hand Book on Patents 
sent free on application. Munn & Co., Patent Attorneys. 
624 Woolworth Building. New York, and 625 F St., Wash- 
ington, D. C. 



PATENTS! Foremost word free. Write now. MeUgcr. 
Washington, I ) t " 



PATENT Your Ideas. Books, "How to Obtain a Patent" 
and "What to Invent." sent free. Send rough sketch for 
free report regarding patentability. Manufacturers con- 
stantly writing us for patents. Patents adveitlscd for sale 
free. Established 20 years. Address Chandlee <fc Chandlce, 
l'aieni Attorneys. 403 7th St.. Washington, D. C. 



PATENTS, Trade Marks, Copyrights. Prompt, 
personal, reliable service. Over 30 years' active practice. 
Write for terms. Book free. Address E. O. SIggers, Box 1, 
N. U. Building. Washington, D. C. 



PATENTS — Write for our Free Patent Guide Books. 
List of Patent Buyers who wish to purchase patents, and 
What To Invent with list of inventions wanted. Send 
sketch for free opinion of patentability. We assist In- 
ventors to sell their inventions. Victor J. Evans & Co., 
155 Ninth. Washington D. C. 



DON'T lose your rights. Send for blank form. "Evi- 
dence of Conception" to be signed and witnessed. Estab- 
lish your rights before disclosing your invention to any- 
one. Form and information concerning patents, free. Lan- 
casler A Ailwlnc, 2X2 Qnray Building, Washington. 1>. C. 

YOUR idea wanted. Patent your Invention. I'll help 
you market It. Send for 4 free books, list of patent buyers, 
hundreds of Ideas wanted, etc. Advice free. Patents 
advertised free. Richard B. Owen. Patent Lawyer, 44 
Owen Bldg., Washington, D. C, or 2276Z Woolworth Bldg., 
New York. 

PATENTS— Herbert .icinu-r. patent vttornej and me- 
chonlcal expert. 622 F St., Washington, D. C. I report free 
of charge if a patent cau be had and its exact cost. Send for 
circular. 

WE promote patents obtained through us. Adam Usher 
Mfg. Co.. 1S:1C, St. Louis. Missouri. 

M. E. MILLER, Ouray Building. Washington. D. ( \- 
Patent Attorney, Mechanical and Electrical Expert. Best 
quality of work and results. Moderate charges. Advice 
free. 

PROTECT your inventions. 1 help you market them. 
Expert advice and The Truth about Patents free. J. 
I'eancy Kelly, 912A Woodward Building, Washington. I). 

c. 

TO Market Your Invention, you must get in touch with 
the proper persons. Let me show you how to do It. D. W, 
Coutlee. 225 West 30th Street, New York City. 

PATENTS, Trade-Marks, and Copyrights secured. 
Book and Blank Forms sent on request. Send sketch. A. 
M. Buck A Company, 534-7th, Second National Bank 
Building. Washington, P. c. __ 

PATENTS. Laeey & Lacey, Attorneys-at-I-aw — 
Patent Practice Exclusively — Solicitors of U. S. and Foreign 
Patents, Trade-Marks, Copyrights. Write us for our 
Inventors* book Piitetit-Scn.se. 1117 F Street. N. W., Wash- 
ington, D. C. Established 1H60. 

PATENTS and Trademarks— Send sketch or model for 
actual search and report. Write for booklet of Instructions 
on patent practice and procedure. Prompt personal ser- 
vice. George P. Klmmel, Patent Lawyer, 38-L Oriental 
Bldg., Washington. 1). C. ___ 

INVENT something. Your ideas may bring wealth. 
Free book tells what to invent and how to obtain a patent. 
References: Dun, Bradstreet and Washington Mechanics' 
Bank. Talbert A Talbert, 4624 Talbert Building, Wash- 
Ington. D. C. 

INVENTORS: Write u* immediately if you have an 
Invention or patent to sell. Alfred I. Fisher Co., 201, 
Hannibal. Missouri. 



AGENTS AND SALESMEN WANTED 



LIBERTY Policy, the very latest in Insurance, covers 
all accidents and sickness. Every occupation insurable, 
men and women, 16 to 70 years. $5,000 death and $25.00 
weekly costs $15.00 yearly. Th ift Policy, paying half 
benefits, cost $7.50 yearly. Special benefits covering 
farmers. Policies also at $10.00 and S3. 00 premiums to meet 
low-rate competition. Leather wallet enclosing $100 
Identification Certificate with each policy. Attractive 
agency openings with continuous renewal commission. As- 
sets $2,690,258.27. Founded 190V, Southern Surety Com- 
pa ny, 30S Walnut Street. Philadelphia. Pa. 

AGENTS: Big profits. Best and cheapest window 
letters made- Easily spoiled. Dime brings five samples. 
Paitlculars free. Stoibrite Company, 1115 Second Avenue. 
New iork. 

SALESMEN -City or Traveling. Experience unneces- 
sary. Send for list of openings and full part iculars. Prepare 
In spare time to earn the big salaries— $2,500 to $10,000 
a year. Employment service rendered Members. National 
Salesmen's Training Association, Dep't 126 K, Chicago, 
Illinois. 

MINCTES Pav Hollar-;, demonstrating new Sin. 00 
Adding Machine. Wonderful Invention. Ads, substracts, 
multiplies. Work equals $300 machine. Five- Year Guar- 
antee. Sells everywhere. Splendid profits. Write Quick 
for trial offer and protected territory. Dept. O, Calculator 
Corporation. Grand Rapids. Michigan. 

AGENTS seeking first class auto accessory, see EytfTO" 
nizer under "Automobiles and Accessories." 

EASY, pleasant work for Mechanics. Shop Men, Clerks, 
during spare hours, will add many dollars to their salaries. 
Also want persons who can give full time. Big wages 
assured. Novelty Cutlery Co.. 27 Bar St., Canton, Ohio. 

WONDERFUL Adding Machine — Seven column capaci- 
ty — retails for one dollar. Sells Itself everywhere. Most 
offices purchase several. Sensational agency proposition. 

ARE You Interested in the Extra Dollar? Of course. 
Well, carry our side-line. It fits the pocket. Your smallest 
commission $1.00, and you can Bell every customer. Para- 
mount Company, Louisville. Kentucky. 

AMERICAN Military Styles are all the rage In men's 
tailored to measure suits this season. Easiest to sell; 
everybody wants them. Far Ahead of all others In real 
class and beauty. Lowest prices — less than common ready- 
made suits. Our Agent* are coining money. You can 
earn $10 dally. Send for full particulars, terms and sample 

1 k or styl'-s and patterns. American Woolen MU1| CO., 

Dept. A-51. Chicago, Illinois. 

QUICK selling, newly patented, universally useful In- 
vention. Sells any time, anywhere, anybody. Week's 
supply can be carried in pockets. Costs 3c each, retails 
for 10c. Fine sideline opportunity. Send 10c for sample 
and literature. H. G. Martin, 51 Cliff Street, New York 
City. 
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Popular Science Monthly 

WINDOWED'GE — Stops rattling windows: keeps out 
cold; worth dollars, sells for dime. Big seller. Moore Com- 
pany, 413 Jerome Avenue. Cincinnati. 

MEN of Ability — To represent manufacturer direct, 
selling Sales and order Books. Liberal commission. Wlrtn 
Sales Book Co.. Dept. P. S.. Chicago. 



NINETY Per Cent, of Your Calls Turned into Sales. 
Wonderful Enthusiasm Follows Every Demonstration! 
Write at Once for Full Particulars of Our Line of Eradium 
(Luminous) Art iclcs. Startling ! M ysterlous 1 Everlasting 1 
Novel! They Shine in the dark. Crucifixes, House Num- 
bers. Bulbs. Match Boxes, Pictures. Switch Plates. Sole 
Manufacturers. The Pioneer Corporation, 1263 W. 63rd, 
Chicago. 



AGENTS: Sell rich looking 36 x 68 imported rugs, $1.00 
each. Carter, Tenn., sold 115 In 4 days: profit $57. You 
can do same. Write for sample offer selling plan; exclusive 
territory. Sample rug by parcel post prepaid. 98c. 1 
Condon. Importer, 12 Pearl Street, Boston, Mass. 



HUNDREDS of Agents are now making goods to sell 
from Miller's Guaranteed Manufacturers' Formulas. 
Wizard Washing Tablets — no wax, potash, lye. Costs 6c 
pound. Brings 60c. Eggolene, only pure food substitute 
for eggs at 9c a dozen. Non-Alcoholic Tube Flavors. 
Many new sellers Including latest Automobile Specialties. 
Carbo-Clde. the only recognized gasoline intensMcr- 
Decarbonlzer — 800^- profit. Enormous sales. Fibro-Vac 
Guaranteed Puncture Plugger. Exclusive territory. Par- 
ticulars for stamp. Miller, Industrial Chemist, Tampa, 
Florida. 



AGENTS — Steady Income. Largo manufacturer of 
Handkerchiefs and Dress Goods, etc.. wishes representative 
In each locality. Factory to consumer. Big profits, honest 
goods. Whole or spate time. Credit given. Send for par- 
ticulars. Freeport Mfg. Co., 24 Main Street, Brooklyn, 
New York. 



OUR New Inventions earn you steady Income. Can- 
vassers, County Rights. Salesmen and Promotcis write 
Adam Fisher Mfg. Co.. 183G, St. Louis. Missouri. 



$1,000 per Man per County: Strange Invention startles 
world — agents amazed. Ten inexperienced men divide 
$40,000. Korstad, a farmer, did $2,200 In 14 days. 
Schleicher, a minister. $195 first 12 hours. $1,200 cold cash, 
made, paid, banked by Stoneman In 30 days: $15,000 to 
date. A hot or cold running water bath, equipped for any 
home at only $6.50. Sel -beating. No plumbing or water- 
works required. Investigate. Exclusive sale. Credit given. 
Send no money. Write letter or postal today. Allen Mfg. 
Co., 432 Allen Bldg.. Toledo, Ohio. 



AGENTS: Big money selling great household Invention. 
Sample 25c. Particulars free. Webster &, Company, 2935 
North Clark Street, Chicago. 



MR. ADVERTISER: Before you place a single adver- 
tisement In any publication send for a most interesting little 
booklet entitled "Does It Pay?*' It tells about the grati- 
fying results that Popular Science Monthly is producing 
for the advertisers of America. Mailed on reoucst. D. W. 
Coutlee, Manager Classified Advertising, 225 West 39th 
Street, New York. 



$10 DAILY reflnlshlng chandeliers, brass beds, automo- 
biles, by new method; producing amazing results; no capital 
or e\perlence necessary. Particulars free. Gunmetal Co., 
Avenue F., Decatur. Illinois. 



AGENTS — $30 to $100 a week. Free samples. Gold 
and sliver sign letters for stores and office windows. Any- 
one can put on. Liberal offer to general ocents. Metallic 
Letter Co.. 400 N. Clark. Chicago. 



AGENTS — Make $5.00 to $20.00 a day selling guaran- 
teed silk hosiery and underwear direct from factory to 
wearer. Live agents wanted everywhere. Write today, 
c A \>_ Cqmiimm'. , l'.-:,t lo. K;ii.jtK Miehiu'un. 

WERE You Ever Offered a Grocery Store? Our Proposi- 
tion Is Better. Let us tell you how you can handle Flour, 
Canned Goods, Provisions, and entire line of groceries, as 
well as Paints, Roofing, Stock Foods, Automobile and 
Machinery oils and Grefees. No rent to pay. No Invest- 
ment in stock. I-axge orders taken from samples. Goods of 
guaranteed and proven quality. Selling experience not 
necessary. Very profitable work for "workers." Address, 
Hitchcock Hill Company, Dept. 220, Chicago, Illinois, 
Reference: Any bank or expiess company. ' 



INSYDE Tyrcc, Inner armour for Automobile Tires, 
prevent punctures and double mileage of any tire. Liberal 
profits. Details free. American Accessories Co., Dept. 
97, C ' nclnnatt. Ohio. 

MAKE and Sell Your Own Goods. Machinery unneces- 
sary. Expert Chemists advise. Special attention to be- 
ginners. Write for Formula Catalog. Elmer Mystic Com- 
pany. Washington. D. C. 



NEW Check Protector. Good agent's proposition. 
Sample 25c, Brackbill. I:',u7 Mel crrati Street. Philadelphia. 

WANTED — New Ideas. Write for list of Patent Buyers 
and Inventions Wanted. $1,000,000 In prizes offered for 
Inventions. Our Four Books sent free upon request. 
Victor .1. Evans <V Co.. 171 Ninth. Wellington, D. c. 

KEROSENE Burners for Furnaces, Cook and Heating 
Stoves. Economy M fg. Company, 610 West Monroe, 
Chicago. - 



AGENTS — Make a dollar an hour. Sell Mendets, a 
patent patch /or Instantly mending leaks In all utensils. 
Sample package free. Colleltc Mfg. Co., Dcpt . 407, 
Amsterdam. New York. 



BECOME Local Distributor For Auto-Peo. Greatest 
boon on market to auto owners. Work Into District Man- 
ager. 100% Profit. Easy sales. Helps we give Insure 
success. Write for Fact Book 13. W.-T Distributing 
Co.. Manheirn. Pennsylvania, 



AGENTS $40 a week. New Kerosene Burner. Makes 
any stove a gas stove. Burns lust like gas. Clean, odor- 
less, absolutely safe. Women delighted with it. Low price. 
Big profits. Easy sales. Write for agency. Thomas 
Burner Co. 4301 North Street, Paynm, Ohio. 

AGENTS Wanted everywhere to sell J. M. Pease lubri- 
cant Carbon remover. New on the market and Guaranteed. 
Write for particulars. Auto Owners Send $1.00 for a can 
Prepaid. A. W. Pink, 412 Crane Street, Schenectady, New 
York. 

SALESMEN: Biff profits. Best and cheapest light 
Increasing device for Ford lights made. Easily installed. 
Sample SI .25 prepaid. Write for exclusive territory. 
Roekway Starter Company. Minneapolis. Minnesota. 

MEN and Women— Become independent- own your 
bustness, experience unnecessary selling our $0,000 Acci- 
dental Death. $30.00 Accident . $2.1.00 Sick Weekly Benefits. 
$10.50 yearly, half amounts $5.50. Guaranteed steady In- 
come from renewals. $250,000 deprslted Insurance De- 
partment. RenUtrutlon I)e|>t. S_, Newark. N. J. 

AGENTS — Snappiest Household Line on earth, Rcil 
ict sellers, steady repeaters — 100% profit. 500 light 
trelght, fast selling, popular priced necessities. Agent's out- 
fit free. Get busy — quick — Write today: pcstal will do. 
American Products Co . 0017 Thin! Street. < IticI nn. t l i, Ohio 

ENORMOUS fronts applying trmis'er monograms to 
automobiles, trunks, bags, etc. Easily and quickly applied 
to anything. No experience. No paints or laborious hand 
lettering. Samples free. Wagner Company. Corona, New 
York. 

v Copyrighted i 
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Use Piece of Old Moving-Picture 
Film to Make a Dotted Line 

APIECE of discarded moving- 
picture film, fastened with glue 
to the edge of a rule, so that the 




The holes in the film make an even 
length of line for each dash in the line 

perforations project, aids materially 
in making dotted lines accurately 
and evenly on a drawing. 

The illustration shows how this is 
done.— Herbert Stone. 



How to Narrow the Gage of 
Locomotive Wheels 

A CONTRACTOR had a "dinkey 
engine" of 36-in. gage that he 
wished to use on a 34-in. track. It 
looked like an expensive task to narrow 
up the wheels and axles, frames and 
cylinders, cab, etc. So it was decided 
to buy another locomotive of the 
desired gage. But some one who ex- 
amined the engine suggested that a 
new set of four wheels be provided and 
that would be all the changing re- 
quired. And so it proved. 

It happened that there was iy 2 in. 
clearance on each side for the wheels, 
which was more than enough to move 
in 1 in. all around. The new wheels 
were cast 1 in. wider on the inside, 
finished up that way, and pressed on 
the axle. This made the treads all 
right for the rails and the flanges, too. 




Casting new wheels to reduce the width 
of the gage on a contractor's engine 

The treads, however, stuck over the 
rail on the outside, but there was no 
objection to this, for in so doing it put 
the pins in line with the main rod, 
A, and the side rod, B, and there was 
no disturbance of saddles, cylinders, 
frames or springs. The dotted line 
shows the original position of the 
wheels. 



FORD owner representative wanted In . 
compensation: pleasant work: no Investment. 
216 Parkway Building, Philadelphia. 

TO Hell With The Kaiser — Eight red hot pos* cards, 
showing Hill's experiences there; Guaranteed laugh pro- 
ducers; Patriotic agents enthusiastic; Sample 9cnt lac. 
Norman B. Ovrl, Hemet, California. 

BIG Money Selling our "Roll or Honor" illustrated cer- 
tlitcate with oval space lor soldier's photo. Also 40 latest 
patriotic pictures. Sells on sight. Patriotic Certificate 
Co., Dept. 943. ISO North Wells Street, Chicago. 

VULCANIZING used auto-tlrcs is a growing and pront- 
able business, especially now. Government orders 50% 
reduction In the manufacture of new tires. Easy to learn. 
Instruction book $1. Plants S50 and up. Catalog free. 
Equipment Company, 372 8th Street, Cincinnati, Ohio. 

AGENTS — New Carburetor for Ford Cars. Simple, 
not a moving part. Installed In thirty minutes, guaranteed 
to double your mileage and start in zero weather without 
beating or priming. 15 day Free trial. Write, U. & J. 
Carburetor Company, 505 J. t Jackson Boulevard, Chicago. 

FRACTIOMETERS, only real time and labor savers; 
add and substract fractions, show the decimal equivalents. 
Indispensable to Designers, Draftsmen. Machinists. Sent 
on approval, 65 cents stamps. Shop Agents wanted. 
Fractiometer Company, Rochester, New York. 

FORD owner representative wanted in your locality: good 
compensation: pleasant work; no investment. Manager. 

SrittWM 

UNDERWOOD * Underwood, the world's leaders In 
Illustrative Material are now mailing exclusive territory 
contracts for the sale of Visual Instruction l^utpment to 
schools and libraries — big money to high-class, educated 
men. References and cash deposit required. Underwood 
A Underwood. Dept. P. 8., 417 5th Avenue, New York. 

TRANSFER Initial Manufacturers. Globe Deca!- 
comanle Company. Jersey City. New Jersey. 

WANTED — Ambitious Anents. O. W. Miller, C 106, 
Chambers Street. New York. . 

AGENTS Wanted to sell ""FroltoDe"— nature's own rem- 
edy for constipation. Big pro:its. Send 50c for sample Jar: 
Frultone Company. 52ti West 1 79th Street. New York 

SELL Japanese Incense. Produces fragrant odor while 
burning. Refreshes tired nerves. 10c box. Yama, 725 
Went Hth Street. Los Anneles. < allfornla. 

UNCLE Sam's Sixth Victory. Sells on sight. Send 15c 
for sample. William Vournlan, 676 Grand, New Haven, 



HELP WANTED 



MEN wanted to make Toy Soldiers, Army, Navy and 
other toys. Homeworkers on small scale; Manufacturers 
on large scale. Greatest chance for industrious people for 
indewndent business. Enormous demand in American 
Made Toys. War stopped all Importation. We buy these 
goods all year, whole output or surplus over sales, for three 
years, paying fixed prices. Hundred and more made 
complete per hour. Anyone can turn out perfect work 
without experience or additional tools. Casting form 
outfits $3.00 f up. B* 0 * 1 ** 411(1 l nJ°™ atton free - Toy 

York. \ * 

DETECTIVES make big money! Travel and see the 
country. We Instruct you at a nominal cost. Write for 
free booklet. American School of criminology, Scherer 
Bdg., Detroit. Michigan. 

SILVERING Mirrors — Exclusive Tartaric method opens, 
enormously profitable business. Booklet free. P, Barstow, 
5H 23rd Street. Oakland. California. 

MEN and Women Wanted. 18 to fiO to fill thousands of 
vacancies and new positions In (iovernmcnt Service in 
Washington and elsewhere. Permanent, higher salaries, 
patriotic work, easy hours, paid vacations. Quick appoint- 
ments. Write for free Book RF listing positions. Washing- 
ton Civil Service School, 2027 Marden Bldg.; Washington. 
D. C. 

MEN — Age 17 to 45. Experience unnecessary. Travel; 
make secret Investigations, reports. Salaries, expenses; 
American Foreign Detective Agency. 321 St, Louis. 

MR. ADVERTISER: Before you place a single adver- 
tisement in any publication send for a most interesting little 
booklet entitled "Does It Pay?" It tells about the grati- 
fying results that Popular Science Monthly Is _ 

WRITE Photoplays; $50 each- Experience unnecessary; 
details free to beginners. Producers' League. 194, St. Louis, 

- EARN $900 to $1800 per Year. Government Railway 
Mall. Post, Office and other "exams" coming, Prepare under 
Former Civil Service Examiner. Book free.- Patterson 
Civil Service School. Box 3011). Rochester. .V, Y. 

BE a detective. Excellent opportunity, good pay, travel. 
Write C. T. Ludwlg, 424 Weatover Bldg.. Kansas City, Mo. 



time home at 



BE a Mirror Expert. M-$10 a day; si 
first; no capital; we train, start you ma 
mirrors French method. Free prospectus. W 
Pres.. 579 Decatur Street. Brooklyn, N*. Y. 

BE a Finger Print Expert— MS to $50 a week In this new 
and fascinating profession. Write - find out how you can 
learn at home to supply the big demand lor Bnger print 
experts In banks, big factories, detective agencies, etc. 
Special limited offer— write while It lasts. University ot 
Applied 8clcnce. Room MO/.), 1810 Wilson Avenue. Chicago, 
Illinois. 

WANTED Men — Become Automobile Experts. $35.00 
week. I-earn while earning. Franklin Institute, Dept. W 
820, Rochester, New York. 

BUSINESS OPPORTUNITIES 

ENTER a new business. Earn (-1,000 to $6,000 yearly 
In professional fees making and titling a foot specialty, 
openings everywhere with all the trade you can attend to: 
easily learned by anyone at home in a few weeks, at small 
expense: no further capital required; no goods to buy; 
Job hunting, soliciting or agency. Address Stephenson 
Laboratory. !■"* Biu-k May. Boston. Massachusetts. 

EXPERT Chemist will furnish Formula and Trade 
Secrets in alt lines. Lists free. W. L. Cummlngs, Ph. D., 
217 standart St.. Syracuse. New York. 

MAKE Die-Castings. Sketch, Sample, Booklet and 
proposition 12c. R. Byrd, Box 227, Erie, Pennsylvania. 

WRITE for newspapers and magazines. Big Pay. Ex- 
perience unnm-rtsary. tl " ' 
Syndicate, 4005, St. Louts. 
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WAR humane hospital 
soldiers. Vital labor 
Arch. Philadelphia. 



to 



luce. nd Hanlon? r Ln 



FREE — $5,000 worth of valuable books as premiums. 
Write for more Information and catalogue; it's free. I have 
many books on Natural Healing, Personal Magnetism, Clalr- 
voyancy, Seershlp, Hypnotism, Mesmerism, Con 
Character Heading, Mind Power, etc. Tell me j 
A. W. Martens. P-78. Burlington. Iowa. 



I MADE $30 a week, easy mom 
plains. Send stamp. 



booklet expU 
York 



ts. home. F>ee 
Cohoes, New 



YOUR idea wanted, 
you market It. 
hundreds of 



Patent your invention. Til help 



Send for 4 free books, list of patent buyers. 
Ideas wanted, etc. Advice free. Patents 
advertised tree. Richard B. Owen. Patent I-awyer, 44 
Owen Bids., Washington, D. C, or 227t>z Woolworth 
Bldg.. New York. 

BE 

travel. Write 
City, Mo. 



DOLLARS Yearly In your backyard. N< 
mushroom dope New Ideas. Investigate. 
C. Metz, 313 Fast 89th, New Y'ork. 

RAISE Guinea Pigs for us. We buy all you raise. Pay 
better than poultry. Contract, particulars, booklet how 
to raise free. Cavies Distributing Co., 3141 Grand Ave., 
Kansas City. Missouri. ' 



MtTT.TIORAPH letters build buslne, 
1 and effective advertising. 



_ Most econom- 
iM«3« Latter 



Cunnmui,. 3>W Fourth AvejitWr, New York 



BUY and exploit practical Inventions. Trade for prop- 
erty. Form companies. Sell county lights. Adam Fisher 
Mfg. Co., 1H:U>, St. Louis. Missouri. 

MR. ADVERTISER: Before you place a single adver- 
tisement In any publication send for a most Interesting little 
booklet entitled "Doe] It Pay?" It tells about the 
tying results that Popular Science Monthly Is 
for the advertisers ot America. Mailed on requr 
coutiee. Manager Classified Advertising, 225 
Street. New York. 

I Teach Profltabl 
Particulars for stat 
Illinois. 



Home Work. Honest proposition- 
p. DuLand Walton. rralricCity. 



MATL-ORDER business is your opportunity, 
mail-order handbooks teach you how to start sm_... - 
big. Sell merchandise, service, ideas, enormous profits. 
— to begin. Get complete set, 10 books, S2. and 
Brenlser, 337 Walnut, Philadelphia. No free 
One book and descriptive list. 25c: 



GATHER Or Cultivate Herbs, Barks, Roots for Us. 
Profitable, enjoyable, Instructive. Buying list and illus- 
trated descriptive booklet 10c. wlsco Herb House, Desk 
36. 409 Chestnut Street. Milwaukee. Wisconsin. 

I AVERAGE »500 Monthly in Bloomineton Making 
Cement Vaults. Will establish you In Bame business. 
Furnish everything. Spare time. No capital. Absolutely 
no selling. Stomp brings detalLs. Dept. I, Bloomington, 
Indiana. 

STAMPS AND COINS 

208 Genuine Foreign Stamps— Mexico Wax Issue. 
Venezuela, Salvador and India Service, Guatemala, China, 
etc., only 10c. Finest Approval Sheets 60% to 80%. 
Agents Wanted. Big 72-pagc Lists Free! We Buy Stomps. 
Est. 25 years. cVE. Hussman Stamp Co.. Dept. 55, St. 
Louis, Missouri. 



Beecher, Illinois. 

START Your Own Stamp Business! Our trade In 
Borneo, China, Philippines brings thousands rare a 
Make Big Money selling them. Send 50c for sample 
Calculator Corporation, Grand Rapids, Michigan. 

8TAMPS, 50 Varieties. Transvaal, Brazil, Peru, Cuba, 
Mexico, etc., and Album, 10c. 1,000 mixed, 40c. 60 
different U. S., 25c. 1 000 hinges, 10c. List Free. I buy 
stamps, c. Stegman, 6949 Cote BriUlante, St. Louis, 
Missouri. 



SELECTIONS a 
ence required. J . 
FennsyU anla. 



I on 



ML WW 



Dept. M., Hanover, 



OLD Coins. 1-arge Fall Selling Catalogue ot 
sale free. Catalogue quoting prices paid for 
cents. William Hesslein. 101 Tremoi.t street. 
Boston, Massachusetts. 



of coins for 
rolns, ten 
Dept. P. 



FREE, 60 different stamps Including Newfoundland, 
China, Japan, Mexico, etc., to applicants tor our high grade 
approvals. Send 3c stamp for return postage. Tho 
lldgcwood ^tamp Company. Dept. M.. Mllford, " 



STAMPS. 61 All Different. 3 
Quaker Stamp Co.. Toledo. Ohio. 



$2 to $600 paid for hundreds ol old coins dated before 
1895. Send 10 cents at once tor new Illustrated coin value 
book. Size 4x7. It may mean your fortune. Clarke & Co., 
Coin Dealers. Box 76 I>eRoy, N. Y. 



BONANZA Packet, 75c. 
9 North Park Street. Halifax, Nova Sco 



I buy stomps. 



J. W. Trevot, 



PACKET "A" 100 varieties foreign stamps, 20c. 
Pope, Charlotte. Vermont. 



F. J. 



17 Varieties Haytl Stomps 2()c. List of 7000 ' 
Chambers Stamp Co., " 



priced stamps free. 
St.. New York city. 



CALIFORNIA gold quarter size, 27c; 
53c: dollar size, si. 10. Large cent, 1818. an 
Norman Shultz, King City, Missouri. 



10c. 



105, China, etc. 
Illustrations, 3c. 



stamp Dictionary, list 2c. 
Billiard, Station AA, Bosto 



202 Different 
Luther Club. Bo 



Stamps. 17c; 100 different U. S., 21c. 
t 105-C Detroit, Mic' 



"SPFX'IAL" packet 10c. Rare 
Sears-Nelson, Oak Park, Illinois. 



stamps on approval. 



FIFTY Foreign Stamps. Sc— l.ofstrom, 825 North Main 
Street. Suite 9. Brockton. Massachusetts. 

STAMPS — 12 different from warring nations, 10c; 10 
different foreign coins. 15c; 10 Uruguay stamps for 10c. 
Lists free. Toledo Stamp Co.. Toledo. Ohio. 

FREE: 25 different United States st;uji|K> to approval 
applicants. Postage :>c. Jukes. 4220 Wnlnut. Philadelphia. 



USED Revenue and Postage Stamps Wante 
' "Craus, lOS Krat 

Favorite Countries 15c" 
Ion paper. 
Tork. 

Copyrighted material 



I page 

Buying Catalog 5c. A. II. Kraus. 108 Krau, Building, 
Milwaukee, Wisconsin. 

"PRIZE-Packeta"— State 
(4-50 c): 65' 0 Approvals: 3c Stamp. Met 
Red Jacket Stamp Company, Penn Yan. New York. 



They Measure 
Machine Merit 

Big output first — that's 
the unconditional de- 
mand on machines; the 
measure of merit for the 
man who invents them 
and the man who in- 
stalls them. 

Veeder Counters record the 
output of your machines 
and thereby certify to their 
value, their practical worth 
as producers, their power to 
profit their owners. 
Whether you're pushing 
machines for adoption by 
industry, or pushing them 
for bigger production of 
your product, the final evi- 
dence of maximum perform- 
ance is their records on 

COUNTERS 

Veeders are adapted to no 
end of count'ng purposes; you 
can probably use either or both 
of the models below: 




This Set-Back Revolution Count- 
er registers one for a revolution 

of a shaft, recording an operation of 
your machine. Set back to zero by 
turning knob, and supplied with from 
four to ten figure-wheels, as required. 
Price, with four figure-wheels, $8.50 
(subject to discount). 

The small Rotary Ratchet Count- 
er below counts reciprocating 

movements of the 
lever, correspond- 
ing with the op- 
erations of your 
machine. When 
II lever is moved 
jflj through an angle 
rrf of 40 to 50 de- 
grees, the counter 
registers one. A 
complete revolu- 
tion of the lever 
registers ten. Very durable, 
and suitable to a wide range of 
small machinery. Price. $1.75. 

Many more counters for scores of 
different machines will be found in 
the Veeder booklet — copy sent gladly. 

The Veeder Mfg. Co. 

44 Sargeant St, Hartford, Conn. 




Popular Science^ Monthly 

Simple Designs for Sheet Metal Working 

XIX. — Development of Patterns for a Ship's Ventilator 

By Arthur F. Payne 
Director of Vocational Education, Jamestown, Pa. 



EVERY student of pattern drafting 
sooner or later has the desire to 
develop the patterns for a ship's 
ventilator, and, judging by the number 
of requests that have come from our 
readers, they are no exception to the 
rule. In following out the logical 
sequence of the present series, this is 
the proper time to demonstrate this 
particular problem. - Many students 
of pattern drafting have difficulty with 
the ship's ventilator problem 'because 
they have not prepared for it by doing 
the problems leading up to "it".; It 7 is 
hoped that all of you whd attempt fhis 
problem have worked out.the problems 
in the last four chapters; otherwise 
this problem may not be readily 
worked out. 

The three-piece ship's ventilator 
(Fig. 1) is a very simple form of 
ventilator. It has been simplified so 
that the method of developing the 
pattern may be more easily followed. 
Fig. 2 shows a more complicated form 
of ventilator. 

The front view A is drawn as 
desired; that is, there are no set rules 
governing the number of sections, the 
diameter, or the curvature. The best 
way to begin is to draw a free-hand 
outline of the ventilator in light pencil 
lines. The outlines of both back and 
throat should be parts of circles, as 
shown. The crosses mark the centers 
of the throat and back circles. 

Next, divide the throat and the back 



into the number of sections desired. 
In this case there are three sections.. 
These sections are equally spaced on 
the circles. Notice that this ventilator 
changes its form from round to oval. 

To draw the end view B, first draw 
the center line, the bottom view circle, 
and the straight piece o pipe. Next, 
project over from the trt nt view the 
length of the line C — D, and the 
center of the line E. Now draw the 
large oval mouth of the ventilator. 
Draw it any shape you choose. From 
the widest part of the oval mouth, 
where the line E passes, draw the 
curved side lines down to the straight 
part of the pipe. Now project over 
from the front view the line F — G 
and the center point H. Draw the 
oval, making the widest part rest on 
the center line H where it crosses the 
curved side line. Do exactly the same 
with the other joint line, and your end 
view B will be complete. 

Laying Off the Triangles 

We now can proceed to lay out the 
pattern for the large section. We 
must first lay off the triangles. There 
are two ways of doing this. The joint 
line may be divided in the front view 
into equal parts and projected across 
to the end views, as has been done in 
Fig. 1, or the process may be reversed 
by dividing the end view oval into 
equal parts and projecting it across to 




A three-piece ship's ventilator makes an ordinary form, and it is so simplified 
that the method of developing the pattern may be more easily followed 
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the front view, as shown in Fig. 3. 
To avoid confusion and to make the 
drawing less complicated, the large 
section to be developed has been 
transferred to the right, as shown at K. 
With a piece of tracing paper this can 
be done very easily. Use the tracing 
and carbon paper to transfer one half 
of the ovals of the section from the 
end view B to the section K, as 
shown by the dotted lines. 

Number the points of the triangles 
as shown, and draw lines at right 
angles from these points to the dotted 
ovals. Notice that the even numbers 
are on the line of the large oval and 
the odd numbers are on the small 
joint oval. 

To Lay Out the Pattern 

Now, to lay out the pattern, first 
draw the line C — F of the pattern 




















77 s 

J i 



*- fig.2 

The method of developing this pattern is 
the same as for the three-piece ventilator 

equal to C — F of K, as it is a true 
length line. Next, get the true length 
of line C— 1. In Fig. 3 the old method 
of obtaining the true lengths of lines 
has been used, and will be easily 
understood by those of you who have 
followed this series. Fig. 1 offers an 
opportunity to illustrate a different 
method based on the same principle. 

Draw the base line C — G, set off the 
line C — 1 of K as C — 1 on the base 
line. Draw 1 — 7 of K at right angles 
to the base line. Line C — 7 will be 
the true length of line C — 1 of K. 
Take the distance F — 7 of K, and 
strike an arc F — 1 of the pattern; 
take the true length line C — 7, and 
strike an arc from C of the pattern, 
and then point 1 of the pattern is 
located. 





Enckfc tt DeittMt-£peciaT 
Women's Overalls 



Necessary because women work 
ers must adopt an efficient work- 
garment to produce effective 
results. 

Modest because they are made 
along lines that are essentially 
feminine, having been designed 
by women who know how to put 
style even into a work-garment. 

Comfortable because they are 
cut full and permit the free use 
of the body. 

Safe because there are no loose 
ends or cumbersome skirts to 
become danger-points. 

Efficient because the wearer can 
do better work with clothing 
suited to the purpose. 

Quality and Workmanship main- 
tain the same high standard that 
has made 

FINCK'S "Detroit-Special" OVERALLS 

that "Wear Like a Pig's Nose"— famous the world over. 

The sensible solution of a war-time need that will 
become a peace-time necessity. 

W. M. FINCK & COMPANY 

1107 Gratiot Ave. Detroit, Michigan 

Branches: St LouU Dallas San Francisco Seattle Livingston, Mont- 
P-~~,~* rv 1* „_, r . Bat write as today, at them garment* 

rrompt Lielivery: are m coantT y.wide demand 
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Raise Belgian Hares 

a m for us. Wonderful profits easily made 
jC at home. YVe furnish stock and pay you 
Qtan^ $0 a pair and express charges. 
:'; . >. Al.v. i. .in : [ii tb- 

SP^JtBSMer Beautiful illustrated catalog and contract 10c. 

UNITED FOOD & FUR ASSOCIATION 
329 West 48th St. Desk 4 New York 

Build Your Own PHONOGRAPH 

It's Easy With Our Help ^IMIM^. SAVE 

A few hours lntere«tfne work Wfi OVER 

saves many dollars and rirvi you ^■^■"awasj || a | tg 

■ machine fT.u-'lv to suit your i ■ V" ■ - '.- ■ ■ *^ 

ideals. We furnish motors, tone 
arm*, run material, blue prints 
and full instruction*. Plava any 
record Yon can make fine pro- 
fit hiillrlfnit phonograph* for your 
friend". 

Write Today for Our Free 
Blue Print Offer 

CHORALEON CO. 

612 Monger Bldg,, Elkhart. Ind. 





STUDY AT HOME 

Become a lawyer. Legally 
trained men win hinh positions 
and bis success in business and 
public life. Greater opportu- 
nities now than ev«r before, Be 
independent— bo a leader. Law- 

S3,00O to $10,000 Annually 
ide yoa step by step. You can train at bo me 
aumijr spare time. Wo prepare *oii to pass bar e X- 
arrrroapoo in any state, Money refunded e<crx>rdinif 
to our Guarantee Bond if dissatisfied. Degree 
of LL. B. conferred. Thousands of successful stu- 
dents enrolled. Low rout, easy terms, rourteen 
Ij»w Lihmrv und modern lourw in Public Speaking free if 
■oil now. Get our valuable 120 pajre, "Law Guide" and 
nee hooka free. Send for them— now. 

Extension University, DCpt 1 283 L Chicago 



Learn to Play in the Band 
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Learn to 
play in a Jackie, 
Arm? or Marine Corps 
Band. Bandsmen are the moot 
popular among "the Boys." 
And it's easy to learn to play 
r favorite instrument. Lyon & Healy, for 
r half a century makers of America'a finest 
uical instruments, put it well within your 
.reach. Name your favorite born— comet, tronr 
bono, saxophone, or what— when you write for full de- 
tails of our liberal purchase plan and biir FRKK Cata- 
log* of Lyon & Healy's Improved Own Mako band 
instxumsnts. 

Instruments shipped on Free Trial. 
LYON & HEALY. 52-76 Jackson Blvd.. Cbicgo 

Copyrigh 



HIGH SCHOOL 

COURSE IN 
TWO TEARS 



TOU ARE BADLY if you lack 
HANDICAPPED gtiHufj! 

Vou cannot attain business or social 
prominence. You are barred from 
a successful business career, from 
the leading professions, from well- 
paid civil service jobs, from teaching 
and college entrance. In fact, em- 
ployers of practically all worth-while 
positions demand High School train- 
ing. You can't hope to succeed in 
the face of this handicap. But you 
can remove it. Let the American 
School help you. 

f II YOURSELF FOR A 

BIG FUTQDE This Course. 
mmm ^ ■ ^asai *s»»»asai which has been 

prepared by some of America's leading pro- 
lessors, will broaden your mind, and make 
you keen, alert and capable. It is complete, 
simplified and up-tc-date. It covers all sub- 
jects Riven in a resident school and meets all 
requirements of a High School training. 
From the first lesson > the last you are 
carefully examined and coached. 

USE SPADE TIME ONLY 

Most people idle way fifty hours a week. 
Probably you do. Use only one-fifth of your 
wasted hpura for Dtudy and you can remove 
yourpresent handicap within two years. You 
will enjoy the lessons and the knowledge 
you will gain will well repay the time spent 
in study. 

TAKE 10 LESSONS 

So that you may see for 
yourself how thorough 
and complete our train- 
ing is. We invite you to 
take ten lessons in the High School Course— 
or any Course of specialized training in the 
Coupon below — before deciding whether 
you wish to continue. If you are not then 
satisfied you are not out one cent. We abso- 
lutely guarantee satisfaction. On that basis 
you owe it to yourself to make this test. 

Check and mail the coupon NOW for full 
particulars and Free Bulletin. 

AMERICAN SCHOOL 




Dept.H1209 Chicago Illinoi. 



TPAISINC-TH E KEY- TO SUCCESS 



Please explain how I can 
qualify for the position 
marked X 



High School Craduate Lawyer 

..-Electrical Engineer ....Business Manager 

...-EIec.Light£.PowerSupt Certified Pub. Accountant 

...Hydroelectric Engineer Accountant and Auditor 



.-Telephone Engineer 

. Telegraph Engineer 

...-Wireless Operator 
...-Architect 
...-Building Contractor 

Civil Engineer 

...-Structural Engineer 
...-Mechanical Engineer 
...-Shop Superintendent 

Steam Engineer 

Draftsman and Designer . 



...Bookkeeper 

...Stenographer 

...Fire Insurance Expert 

..Sanitary Engineer 

.-Master Plumber 

...Heating and Vent. Engineer 

...Automobile Engineer 

Automobile Kcnnirman 
...Airplane Mechanic 
-General Education Course 
...Common School Branches 



Set off distance 1—2 of K as 1—2 
on base line, draw 2 — 8 of K as 2 — 8 
at right angles to the base line; 7 — 8 
of true lengths is the true length of 

1— 2 of K. Take the distance C— 8 
of K and strike arc C — 2 of pattern, 
and point 2 of the pattern is located. 
The dotted lines on the true lengths 
are drawn merely for the purpose of 
showing you the triangle. The line 
7 — 8 is slightly longer than 1 — 2, 
because line 2 — 8 is longer than 1 — 7. 

Set off the distance 2 — 3 of K as 

2— 3 on base line, and draw 3 — 9 of K 
as 3 — 9 at right angles to the base 
line;. 8 — 9 of the true length is the 
true length of line 2—3 of K. Take 

7— 9 on dotted oval of K, and strike 
the arc 1 — 3 on 
the pattern. Take 

8— 9 of the true 
lengths, and strike 
arc 2 — 3, and the 
point 3 on the 
pattern is located. 

Follow exactly 
the same steps 
with 3—4, 4—5, 
5—6, 6— G, and 
G — D ; then con- 
nect the points 
with a free-hand 
curve, and one half 
of the pattern for 
the longest section 
of the ventilator 
is completed. 
Fold over the half 
pattern on the 
center line to get 
the complete pat- 
tern. Make due allowance for seams 
and laps, as explained in the begin- 
ning of this series. 

The second and third sections are 
developed in exactly the same manner 
as demonstrated for the large section. 
The pattern for the round pipe is 
developed by means of parallel lines, 
as demonstrated in the first article of 
this series. 

A Better Ship's Ventilator 

Fig. 2 shows a much better form of 
ship's ventilator. The front view is 
shown at A and the end view at B, 
looking into the mouth of the ventila- 
tor. A perspective view is shown 
at C. ■ 

The method of developing the pat- 
terns for this ventilator is exactly the 
same as for the three-piece ventilator. 
After you have worked out the three- 
piece ventilator you will be able to do 
the six-piece one easily. 

Fig. 3 shows the oval to a round 
ninety-degree elbow, which is a differ- 
ent application of the methods used in 
the snip's ventilator problem. In fact, 
it could be used as a ventilator, 
although it is not quite the same 
design. 

As mentioned before, the front view 
is at A, the bottom at B, and the 
end at C, looking into the round end 
of the elbow. The end view is drawn 
by projecting across from the front 
view 7 in exactly the same way as 




A ninety-degree elbow which may be used as 
a ventilator, yet it is not the same design 



Popular Science Monthly 

described for the three-piece ven- 
tilator. You will notice, as these 
patterns are worked out, that the 
methods and principles are the same 
as for the ventilator, but that we have 
reversed the problem and used slightly 
different methods. For instance, the 
triangles on A were laid out by 
dividing the circle and oval of the end 
view B into equal parts and project- 
ing across to the front view; also, the 
oval is at the bottom instead of at the 
top. The transferred section D shows 
a regular top view instead of the 
dotted half views shown in Fig. 1. 
The old method of finding the true 
lengths is used in the elbow problem. 
First, draw the front view and the 
oval B as desired. 
Obtain the end 
view C by project- 
ing across from the 
front view. Lay 
out the triangles 
by projecting 
across from the 
front view. Re- 
member that the 
greater the num- 
ber of triangles 
used the more 
accurate the pat- 
tern will be. 
Transfer the sec- 
tion D as shown. 
Project upward 
and get the lengths 
for the top view. 
Obtain the widths 
for the top view by 
transferring the 



widths of the same numbered points 
from the end view C. 

Obtain the true lengths in the same 
manner as described in previous arti- 
cles, that is, by erecting a right angle 
and projecting over the heights of the 
numbered lines to the right angle, 
then setting off on the base line the 
distance between the same points on 
the top view. You will then have 
the true length of that line. The steps 
taken in laying out the pattern are, 
first, draw the right angle for the true 
length triangles; second, project over 
points F — 2 — 4 — 6 — 8 — 10 as shown. 
It will be noticed that points 6 — 8 — 10 
are carried over to a second triangle. 
This is because the lines would have 
overlapped and caused confusion if 
we had used only one triangle. 

Lay off line L — F from the section 
D as L — F of the pattern, then take 
distance L — 1 of top view and lay 
off as L — 1 of pattern. To get the 
true length of the line F — 1, set off 
F — 1 of top view as X — 1 of the 
true length, and the F — 1 of the true 
length is the true length line; set it 
off as F — 1 of the pattern. Next set 
off F — 2 of the top view as F — 2 of 
the pattern, and get the true length 
of 1 — 2 from the true length triangle, 
as described several times before in 
this series. Repeat the process until 
the half pattern is complete. Fold 
the pattern on the center line to get 
the complete pattern. 
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The last four articles in this series 
contain the most difficult processes 
and problems in sheet metal pattern 
drafting. If the student of this series 
can work out and understand the 
principle involved, the problems pre- 
sented after this will be comparatively 
easy. If any difficulties are encoun- 
tered he is earnestly advised to review 
the last four articles, since they serve 
as a preparation for these problems. 
(To be continued) 



A Simple Socket for Small Electric 
Battery Lamps 

rl making small desk lamps and 
electric candles, the ordinary socket 
is too difficult to attach and is need- 
lessly cumbersome. A good substitute 
is to bend a thin strip of brass around 
the end of an incandescent lamp, and 
to solder the ends so 
as to form a tube 
just large enough to 
permit the lamp 
being pushed in 
tightly. The upper 
end of the standard 
should be just large 
enough to fit snugly 
into this tube, which 
should then be 
fastened in place 
with about four 
brads. The 
wiring is runup 
through a cen- 
tral hole, one 
wire terminat- 
ing at a wood- 
screw in the center, 
running out to one 
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A candle-stand for a 
small electric globe 



and the other 
side, where it 
connects with the brass tube. 

If the tube is made so that the lamp 
fits in quite tightly, and if it is put in 
the first time as if it were being screwed 
in, the thin brass will become slightly 
indented, the effect being that of a 
regular socket. — John D. Adams. 



A Bicycle-Lamp Made of a Candle 
and a Paper Bag 

IN the Southern States bicycle-riders 
use a paper bag and a candle to 
furnish light for 
night riding. 
A small hole is 
cut in the 
bottom of the 
bag for venti- 
lation, and a 
candle is placed 
in the open 
end, which is 
then folded 
about it and 
held in the 
hand. 

When lighted 
it throws a 
beautiful 
yellow light, 
and makes a 
simple and efficient lamp which com- 
plies with the law. — L. B. Robins. 




A paper bag with 
candle inclosed for 
a bicycle light 



Here's Peace and 
Good Will 




' I 'HE very spirit 
* of Christmas 
is in a pipe. Noth- 
ing brings more 
joy to a fellow's soul 
than the long, steady 
puffs and the taste of 

clean, dry smoke. With friend pipe in his hand 
he can look on the world with patience and 
good humor. To have all the peace and com- 
fort a pipe can give, every man should have a 

TH?E universal^ pipe 




'Che W. D. C. triangle 
trade-mark, has been the 
sign of supreme pipe value 
for more than 50 years. 
It is not only on eoery 
Wellington, but also on 
other pipes that we make of 
every style, size and grade. 
Grade for grade, price for 
price, there is no belter pipe 
made than a W. D. C. 



A Wellington is friendly through and through. Its 
well catches all moisture and tobacco crumbs, keeps 
them away from the mouth, and puts a stop to bub- 
bling and wheezing. The big, easy puffs of pure, 
cool, dry smoke come up out of the top opening in 
the bit — away from the tongue. 

The genuine French briar that goes into every 
Wellington Pipe is carefully selected and seasoned 
by our own special process so as to break-in sweet and mellow. It is 
guaranteed against cracking or burning through. 

Make a list of the men you like a whole lot — the men "over there" and 
the men "over here." Give each one of them a Wellington Pipe. It will 
make them downright happy — for a good many more than 365 days. 
All good dealers sell Wellington pipes in many shapes and sizes at 75 
cents and up. Remember — Wellingtons — for Christmas. 

WM. DEMUTH & CO., New York 

World's Largest Pipe Manufacturers 



Books for Mechanics 

Sheet Metal Work — A manual of practical 
self-instruction in the art of pattern draft- 
ing and construction work in light and 
heavy-gauge metal, including skylights 
and roofing, cornice work, etc. Cloth, 
288 pages, 370 illustrations. Price, $2.00, 
Postpaid. 

Machine Shop Work — A comprehensive 
guide to the most approved methods in 
modern shop practice, the construction 
and use of improved tools and machines, 
hand tools, the lathe and lathe tools, the 
methods of screw cutting, taper and 
eccentric turning, etc. Leather, 275 
pages, 325 illustrations. Price, $1.50, 
Postpaid. 

POPULAR SCIENCE MONTHLY 

225 Weil 39th Street New York City 
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BOOKS ON FLYING 

Building and Flying an Aeroplane — 

A practical handbook covering the de- 
sign, construction and operation of aero- 
planes and gliders. Cloth 150 pages. 
50 illustrations. Price, $1.00 postpaid. 

Harper's Aircraft Book — Why aero- 
planes fly, how to make models, and all 
about aircraft little and big. It explains 
in a simple, lucid manner the principles 
and mechanisms involved in human flight, 
and tells how to design and construct 
model aeroplanes, gliders, and man-car- 
rying machines. 245 pages. Illustrated. 
Price $1.10 postpaid. 

POPULAR SCIENCE MONTHLY 

225 West 39th St., New York, N. Y. 



Big Money for Boys ! 




Learn 

ELECTMCITY 

There is a wonderful opportunity right now 
for boys who like electricity. Thousands of 
men from the electrical industry have gone into 
the service and others are going every day. 
Boys who are ambitious and will train them- 
selves in spare time can step in to good positions 
and play a real part in winning the war by 
carrying on their work. Good salaries are 
offered with rapid promotion.. 

For 27 years the International Correspond- 
ence Schools have been training boys for suc- 
cess in electricity and over 200 other subjects. 
They will help you prepare right at home for 
a position in the line of electrical work you like 
best — or in any other work that appeals to you. 
Thousands of boys, through I. C. S. training, 
have stepped into .fine jobs, but neve"^were 
opportunities so great as now. 

Let the I. C. S. Selp you. Choose the work you like 
best in the coupon below, then mark and mail it today. 
This doesn't obligate you in the least, and it will bring 
you information that may start you on a successful 
career This is your chance. Don't let it slip by. 
Mark and mail this coupon now. 

— ~~ — — TUH OUT Hint I — 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

BOX 7j517, SCR ANTON, PA. 
Explain, without obligating me, how I can qualify for the 
position, or In the subject, before which I mark X* 

ELECTRICAL ENttlNKEK 

Klartrla Lighting and lu«. 

Electric Wiring 

Telegraph Engineer 

Telephone Work 

MECHANICAL IMilM I II 

■ aebanleal Itrnfumut, 



■•calne Shop l'ractla* 
Too (maker 
Gas Engine Operating 
CIVIL ENGINEER 
Barvorlnr and Mapi'lnff 
MINE FOItKMAN or J Mi lt 
BTATIONAUT KNGINF.EIL 
Marina Engineer 
Ship Draftsman 
ARCHITECT 
Onatrastor and Rnlldar 1 
ArehlltjtHnra] DrafUmnn 
Concrete Builder 
Structural Engineer 
PL 11 M It I NO A S » II RATINta 
Sheet Metal Worker 
Teitll»Overa*eror8upt. 
Oil MUST 



SALESMANSHIP 
ADVERTISING 
Window Trimmer 
IShow Card Writer 
_ Sign Painter 

Railroad Trainman 
' ILLUSTRATING 
J Cartooning 
. BOOKKEEPER 
m Stenographer and Trplit 
Cert. Pub. Accountant 
TRAFFIC MANAGER 
Railway Accountant 
Commercial Law 
GOOD ENGLISH 
Teacher 

Common Seboal Snbjeets 
Mathematics 
CIVIL SERVICE 
Railway Mail Clerk 
AUrOMOIIILE OPEHATIM. 
Ante Repairing 
Navigation inSpnoLOi 
AOUICCLTCHR Inrrenrh 
Poultry Itatalnr IlJII-iIUh 



Present 
Occupation^ 



Street 
and No. 



Sexual Knowledge 




ILLUSTRATED 

BY WINF1ELD SCOTT HALL M.D.. 



Ph. D. 



SEX FACTS MADE PLAIN 

What every young man and woman— 
Every young wife and husband — 
Kvery father and mother — 
Every teacher and nurse should know. 
Complete In one volume 

Cloth binding 320 pages — mini ll|ii*lratl»n< 

Tatde of conlrnis and commendation,*, on request 

AMERICAN PUBLISHING CO. 
1217 Winston Bldg. Philadelphia 
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at home in shortest r»nssihlp time Morse 
or "Ire I ess OMNIGRAPH AUTO- 
~ TRANSMITTER, connected 

with Sounder • r Itosaer, sends you 
raeaaama at any »p**ii. junt u aa- 
t>crt (iDnrator would Adopted by 
S tlovt C styles Cntaloic free. 



OMNIGRAPH MFG. CO. 

Il-H Carlliael SI.. Ntw York 



A Nut-Cracker that Prevents 
Crushing the Kernel 

TT is the fashion nowadays to put 
X nuts on the table in a wooden bowl, 
in the center of which is some kind of 
nut-cracking device. Some kinds of 
nuts, Brazil nuts for instance, are very 



Hc^el Nut 
Brazil 




A spur gear or a sprocket wheel 
used for cracking the shell of a nut 

hard to crack, and nuts that are large 
frequently have the kernel broken up 
into fragments. The following device 
permits the breaking of any kind of 
nuts quite easily. It is made of a pin- 
ion mounted on a crank, and of a 
simple, strong iron bar forged in the 
form shown in the illustration. Holes 
are punched in the base of the bar to 
fix it with screws on a wooden bowl, and 
the two ends are shaped into a bearing 
to receive the axle ends. 

The nut, being held between the 
wheel and the circular bar, is cracked 
when the handle of the crank is moved 
down, and the shell is broken without 
the kernel being crushed. By turning 
the crank in the opposite direction, 
the shell and kernel are liberated. 
Both sides of the apparatus can be 
used. 

With a pinion of the ordinary 
model, it is necessary to cut out 
every other-tooth, in order to permit 
the sure grip of any kind of shells. 
That can be done with a chisel and a 
file. Instead of a fiat iron bar, it is 
better, but not absolutely necessary, 
to get a bar slightly bent in its width, 
and to place the concavity toward 
the pinion. Lacking an ordinary 
wooden bowl, it is very easy to make 
a bowl out of a short log, preserv- 
ing the bark, and hollowing out the 
inside with a gouge, finally varnishing 
it. — H. Rousset. 



Making Use of Both Lines on a 
Double Clothes-Line 

IN city houses, where pulley clothes- 
lines are used, there is difficulty in 
getting enough clothes-line space. With 




An extra line on the two pulleys for 
holding the smaller things for drying 

the construction of the device here il- 
lustrated, one laundress uses both 
lines, the top one for small articles. 
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A small line, the length of the stretch 
between the pulleys, is placed on the 
upper strand of the pulley-line by 
means of a number of rings, so as to 
slip easily along the wire. There is a 
lock-nut on a piece of brass tubing at 
A, and the end B is fastened to the 
lower strand. 

To begin with, the end A is left 
loose, and the line reeled in until 
B is also at the end A. Then the 
heavy clothes are pinned to the 
lower strand of the pulley-line 
and the small articles to the sus- 
pended line. Both are filled 
up at the same time, piece by 
piece. 

When the lines are full, the 
end A is clamped to prevent the 
wind disturbing the suspended 
line. — Ernest A. Hodgson. 



A Home- Made Tool to Cut 
Glass Tubing 

A HANDY laboratory tool for 
cutting glass tubing of large 
diameters can easily be constructed 
with a three-cornered file. The draw- 
ing depicts all the constructional de- 
tails necessary. 

When using the device, press lightly 
on the file with one hand and turn 
the tubing with the other. A'ter the 
glass is scratched all the way around, 
it may be snapped in two by placing 




A three-cornered file mounted on 
a base, so that one corner can be 
used in marking the glass tube 

the thumbs on each side of the scratch 
and exerting a backward pressure. 

It is quite impossible to break tub- 
ing over 1 in. in diameter by this 
means, as the break will not follow the 
scratch. When breaking tubing over 
}/2 in. in diameter, a towel should be 
wrapped around it so the hands will 
not be lacerated should the tube 
happen to splinter. 

When the file becomes dull on one 
corner it can be turned over. — Ray- 
mond Francis Yates. 



Removing Burr Formed by Saw- 
ing Off Bolt Ends 

IF it is necessary to saw off a bolt 
end through the threads or to file 
down the end, take the precaution to 
run a nut on the threads some distance 
above the proposed cut. By running 
this nut off when the operation is 
completed, the burr left by the cutting 
process is removed, thus avoiding a 
great deal of trouble in starting a 
new nut.— H. J. Gray. 
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Encasing a Dry Battery Cell to 
Keep Out Dampness 

THE ordinary dry battery rapidly 
loses its strength when it is placed 
in a damp place, and because of this a 
door-bell battery located in a basement 
will not last as PflKrtF1NC FL00R 
long as one 
situated else- 
where. Yet in 
some houses 
the basement 
or cellar is the 
only conveni- 
ent place for 
the cell. 

A certain cir- 
cuit caused 

considerable trouble by its battery giv- 
ing out frequently. The battery was lo- 
cated under the conditions mentioned. 
A fruit-jar was secured that would just 
receive the battery cell and of a height 
to allow 1 in. or more space at the top. 
A stopper was made to fit, with two 
holes drilled to allow the connecting 
wires to enter. The whole top and 
around the wire holes was then sealed 
with paraffin. The jar, with its con- 
tents, was placed on the battery shelf 
in the basement. The battery gave 
good service for a single bell for many 
months. — F. W. Bentley. 



A glass fruit-jar in- 
closing the battery 
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How a Draughtsman Can Make 
His Own Dotting Pen 

DRAWING instruments are ex- 
pensive as a rule, and the so- 
called dotting pen is no exception. 
' Here is one, 

_ « however, that 

will cost noth- 
ing but a few 
minutes' time. 
All that is re- 
quired is a 
piece of cigar- 
box wood, a 
gear wheel 
from an old 
watch, and a 
small piece of 
adhesive tape. 

The cigar- 
box wood is 
cut into a 
small frame as 
shown by the 
front and side 
view of Fig. 1. 
A V-shape groove is cut in the front so 
that a ruling pen may rest securely 
against the frame. A slot for the gear 
wheel is then cut and the wheel put in 
place. Next, an ordinary drawing pen is 
fastened to the frame by two or three 
pieces of adhesive tape, as shown in 
Figs. 2 and 3. Care should be taken 
that the pen is fastened so that the 
tips on the gear wheel just catch the ink. 

The pen is now inked in the usual 
manner, and when the wheel is run 
along the paper a series of perfect 
dots is the result. Different sized 
wheels may be used to suit the 
work. — Albert E. Jones. 
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Fig l 

A pen attachment that 
has a gear as a dotter 



HENDERSON 



THE ARISTOCRAT 
OF MOTORCYCLES 



Model Z-2-E 



Model Z-2 



70 Cubic Inch 
Four Cylinder Motor 

Unit Power Plant 
Double Brake System 
Quick Removable Wheels 
Cradle Suspension Frame 
Perfect Balance and Light 
Weight 

With Electric Lighting System, including Generator, 
Storage Battery, Electric Head and Rear Lamps and 
Electric Horn J&43S.OO 

With High Tension Armor Type Magneto, the same as 

Z-2-E, but without Electric Lighting System or Horn $385. OO 




Here is the motor that puts in 
the HENDERSON a degree of 
Comfort, Safety and Conveni- 
ence unattainable in any other 
motorcycle. 

Note the simplicity and compact 
rugged construction of the unit 
power plant which can be entire- 
ly removed from the frame for 
cleaning or repairs without inter- 
ference with carburetor or other 
adjustments. 

Write today for catalog giving 
complete description of this and 
the Model 19 EXCELSIOR 
Ultra Power Twin. 



i . Jl 1,1 




EXCELSIOR MOTOR MANUFACTURING & SUPPLY COMPANY 

Manufacturers of Excelsior and Henderson Motorcycles and Sidecars 

3709 Cortland Street, Chicago, Illinois 
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Over Here 



or 



"Over There" 



No. 2631 -One of 77 styles. Particu- 
larly suited to the soldier's needs. 




TN barracks or billet an 
Eveready DAYLO adds 
much to the soldier's com- 
fort. It provides safe, instant 
light when no other light is 
available. And often this faith- 
ful servant gives timely warn- 
ing of the dangers that mask 
in darkness. Don't let him 
be without DAYLO another 
night! See the Eveready 
dealer today. 

American Ever Ready Works 

of National Carbon Co. 
Long Island City New York 
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DIXON 



Pencils and 
flannel suits 

You could wear a white flannel suit in 
zero weather — but why should you? 
And why use any pencil other than that 
precisely suited to your requirements? 

EtBbGt 



offers, among its i/derrec-s, a pencil that fits your 
needs, as if it v ere made for you — a pencil so re- 
sponsive that you win notice a great difference in 
the ease and speed of your work. 17 degrees — 
cH (hardest) to 6B (softest); HB (medium) for 
general work. 

Write fyr out thart, shvwing tht usts «/ the M7 
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Popular Science Monthly 

Electrical Devices and How They Work 

XII. — Light and electric illumination 

By Peter J. M. Clute, B. E. 



TN order to comprehend more clearly 
3 the subject of electric illumination, 
a brief discussion of the funda- 
mental theory of the nature of light 
and its transmission will not be amiss. 
Before any of the great natural agents 
can be utilized most effectively, some 
knowledge of their principal character- 
istics should be gained. 

Light is a form of radiant energy. 
Not all the energy radiated from a 



Amplitude 




Direction of Propagation 
Ng.i 

A curve showing a transverse wave 
motion or vibratory disturbance in ether 

luminous body is light, some appearing 
as heat energy; but that portion which 
affects the sensation of light is called 
light. The prevailing view about the 
nature of light is that it is a transverse 
wave motion or vibratory disturbance 
in ether, which is an all-pervading 
medium, filling all space and even 
penetrating between the molecules of 
ordinary matter. These disturbances 
are probably not transverse physical 
movements in ether; by transverse 
vibrations are meant those that are at 
right angles to the line or path of 
motion. Diagrammatically these are 
shown in Fig. 1. 

Transparent, Trans'ucent, and Opaque 
Bodies 

Light radiation travels from its 
source of propagation in straight lines, 
with a speed of 186,000 miles per 
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Source of light 



fig Z 

When light comes from a point the 
rays diverge radially from the source 

second, as long as it remains in a 
homogeneous medium. When some 
intercepting medium is placed in the 
path of the ray of light, it is either 
reflected, refracted, or absorbed. A 
body is transparent when it allows 
light rays to pass through it with so 
litt'e loss that objects can be easily 
distinguished through it, as in the case 
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of clear glass, air, or pure water. 
Translucent bodies transmit light, but 
so imperfectly that objects cannot be 
seen distinctly through them, like 
paper, some kinds of glass, or milky 
and muddy waters. Other bodies, 
such as blocks of wood or metal, 
transmit no light, and these are 
opaque. Opaque bodies are of two 
kinds — those that turn back the light 
at the surface, and those in which light 
penetrates and is absorbed and trans- 
formed into heat. The opacity of 
metals is largely of the first kind, while 
that of other substances is due to ab- 
sorption. 

Light is propagated outward from 
the luminous source in concentric 
spherical waves. Rays are the radii of 
these spherical waves, and they are, 
therefore, normal or perpendicular to 
them, and mark the direction of 
propagation. When the light source 
is at a great distance, the rays in- 
cident on any surface are parallel; 
a number of parallel rays form a beam. 
When light comes from a point, the 
rays diverge radially from the source, 
Spherical wove front Roij of light. 




Source of light 



fig.J 



A beam of light made to converge toward 
a point with a lens or curved mirror 

and the wave fronts are spherical 
segments having the source at their 
center. Such a beam is divergent, and 
its waves enlarge as they advance, as 
shown in Fig. 2. By means of a lens 
or curved mirror, a beam of light may 
be made to converge toward a point 
which is called the focus, in which case 
the wave fronts must be concave 
spherical surfaces which contract as 
they approach the focus, as in Fig. 3. 

Umbra and Penumbra 

When an opaque object is interposed 
between a light source and a screen, 
the space behind the object from which 
the light is excluded is called the 
shadow. The figure on the screen is a 
section of the shadow. The darkest 
part of the shadow, called the umbra, 
•is caused by the total exclusion of the 
light by the opaque object; the lighter 
part, caused by its partial exclusion, is 
termed the penumbra. When the 
source of light is a point, as in Fig. 4, 
the shadow will be bounded by a cone 
of rays tangent to the object, and will 
have only one part, the umbra'. When 
the light source is an area, such as in 
Fig. 5, there exist both umbra and 
penumbra on the screen. 

If the source of light in Fig. 6 is a 
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point, it is evident that a surface SI, 
if moved to £>H, twice as far from the 
source, will intercept only one fourth 
as much light as in its original posi- 
tion ; if the distance from its source is 
increased three times, it will intercept 
only one ninth as much light. Hence, 
the intensity of illumination or the 
quantity of light received on a unit of 



Shadow (Umbra. 



Sphere 




Source of light 

Sereni- 
ng. 4 

An opaque object interposed before the 
light to make a shadow on a screen 

surface varies inversely as the square 
of the distance from the point source. 

If the medium is such as to absorb 
some of the light, the decrease in in- 
tensity is greater than that expressed 
by the law of inverse squares. This 
law also assumes that the source of 
light is a point, and that the receiving 
surface is at right angles to the direc- 
tion of the rays. When the surface on 
which the light falls is inclined, the 
intensity is still less. 

How to Measure Light 

The measurement of the relative 
amounts of light given out by two 
sources is called photometry. A 
photometer is an instrument for com- 
paring the intensity of one light source 
with that of another. The principle 
applied is a consequence of the law 
of the intensity of the illumination; 
it is that the ratio of the intensities 
of the two lights is equal to the source 
of the ratio of the distances at which 
they give equal illumination. 

The simplest form of photometer is 
that devised by Bunsen. It consists 
of a screen of white paper having a 
spot at its center made translucent by 
applying a little paraffin, supported 
on a graduated bar between a standard 
candle and the light to be compared 
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If the light source is an area, 
both umbra and penumbra exist 

with it. In Fig. 7 is shown a diagram 
of the Bunsen photometer. The 
translucent spot transmits light freely, 
and therefore, if the paper is lighted 
on only one side, the illuminated side 
will appear bright with a dark spot 
at the center, while the side away from 
the light will be darker with a bright 
central spot. 

If both sides of the screen are equally 
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illuminated the spot disappears. The 
intensities of the lights are then pro- 
portional to the squares of their 
distances from the screen. The lumin- 
ous intensity or candle-power of a 
light source is a measure of the light- 
producing power of the source. Can- 
dle-power is the light-giving power of a 
sperm candle, adopted as a standard 
unit light source, and burning 120 
grains per hour. This standard de- 
velops an apparently luminous in- 
tensity of approximately 1 candle in a 
horizontal direction. 

Angles of Incidence and Reflection 

When a ray of light falls on a 
polished plane surface, the greater part 
of it is reflected in a definite direction. 
This is known as regular reflection. In 
Fig. 8 is shown such a condition. The 
angles which the incident and re- 
flected rays make with the normal 
to the plane surface are called the 
angles of incidence and reflection, re- 
spectively. In the case of regular 
reflection, the angles of incidence and 
reflection are equal and lie in the same 
plane. This is the plane of incidence. 

If the surface is rough, objects are 
no longer reflected from it, but light 




fig. 6 

The intensity of illumination on 
a unit of surface varies inversely 
as the square of the distance 



rays go out from the surface itself in 
all directions as though it were a 
source of light. This is known as 
diffused reflection, and it is due to the 
breaking up and scattering of light 
waves by the roughness or irregularity 
of the reflecting surface. 

The Velocity of Light 

When a beam of light passes oblique- 
ly from one transparent medium to 
another, it is usually bent at the sur- 
face separating the two. This is known 
' as refraction. Considering the passing 
of a light ray from air to water, as 
shown in Fig. 9, it has been found that 
the velocity of light in water is only 
three fourths as great as air. The 
velocity of light in all transparent 
liquids and solids is less than air, while 
the velocity in air is practically the 
same as in vacuum. When a light 
ray passes obliquely from a less highly 
to a more highly refractive medium, it 
is bent toward the normal; when it 
passes in the reverse direction, it is 
bent from the normal. The constant 
ratio of the sine of the angle of inci- 
dence to the sine of the angle of re- 
fraction is called the index of refraction 
of the two media. This ratio is con- 
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stant for the same two media for light 
of any given wave length, whatever 
may be the inclination of the incident 
beam, and the incident reflected and 
refracted rays are all in the same plane, 
called the plane of incidence, which is 
normal to the surface. 

The luminous output of any light 
source can be measured in lumens. A 
lumen of light flux is the flux emitted 
in a unit solid angle by a point source 
of one candle-power. From the defini- 
tions of the lumen and of a unit solid 
angle, it is determined that a luminous 
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fig .7 

A simple form of a photometer 
for comparing the light intensities 

true point source of one candle in- 
tensity generates 12.57 lumens of light 
flux in the space all around it. 

Illumination is the light flux density 
impinging on the surface of an illumi- 
nated object. Illumination is meas- 
ured in a unit called the foot-candle, 
which is the illumination produced by 
a one candle-power source on a surface 
located just one foot distant from the 
point source. Light or luminous flux 
can be conceived as being comprised 
of many rays of light which emanate 
from the luminous unit to the eye. 
From this consideration, the greater 
the number of these rays that impinge 
on the object, the greater will be the 
illumination, and vice versa. The 
term illumination is applied only to 
designate the flux density incident on 
illuminated objects. Brightness meas- 
ures the density of the light flux 
emitted from a surface either as a re- 
sult of light emission or light diffusion. 

C'assification of Lighting Systems 

Foot-candle illumination varies di- 
rectly as the luminous intensity in 
candles of a source, and inversely as 
the square of the distance between the 
point source and the point in space 
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When a ray of light falls on a polished 
plane surface a part of it is reflected 

where the illumination is reckoned. 
Uniform illumination implies the light- 
ing of an entire area with approximate 
uniformity. Streaks or shadows are 
undesirable because they are tiring 
to the eye. Localized or specific il- 
lumination is the illumination of a 
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experts for an ssjt re year. This consult- ■ " ome Address 

ing membership ordinarily sells for $12.00. I 

It is yours free if you act promptly. Mail I Reference 

the coupon before you turn this page. This ■ 

offer may never appear here again. I Employer 
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Help Win the 
War 

BY STEADY WORK 

FULL TIME 
SIX DAYS A WEEK 

U. S. Dept. of Labor 

' W. B. WILSON 
SK'r of Lmbor 



3lJewelt. 
tilt tecond 



Adjusted to 
temperature 
Voxitiona oiid 
itochronism. 




The Burlington 

Smashes 

All Watch Competition 

Look! 

tl Ruby and Sapphire Jewel*— 

Atljusted to positions — 

Adjusted to temperature — 

Adjusted to isochronism — 

95-year gold strata case — 

Genuine Montgomery Railroad Dial — 

New Ideas in Thin Cases, 



0nly$ 

And all ™ 




A 
Month 



And all 

of this for $2.50— 
only $2.50 a 
month for the 
masterpiece of 

watch manufacture — direct to you — pos- 
itively the exact price that the wholesale 
dealer would have to pay. Think of the 
high-grade, guaranteed watch we offer 
here at such a remarkable price. And, if you 
*"•]>. you may pay this price at the rate of 
$2.50 a month. Indeed, the days of exhorbitant 
watch prices have passed. Write today — now. 

The Newest Cases 

In our new watch book, that we will send 
to you free and prepaid, you will aee illustrated 
the newest ideas in watch cases. The latest 
triumphs of the master goldsmiths. Notice 
especially the Inlay Enamel Monograms, Block 
and Ribbon Monograms, Lodge Emblems and 
Diamond Set Cases. All offered direct to you 
on this startling offer. Send the coupon today. 

See It First! 

You don't pay a cent to anybody until 
you see the watch. Yo*a don't buy a Burlington 
watch without seeing it. Hold it in your hand 
and admire it. Notice the design, handsomely 
shaped — aristocratic in every line. Then look at 
the worksl There you will see the masterpiece of 
the watch makers skilL A perfect timepiece ad- 
justed to positions, temperature and isochronism. 

Free Watch Book 

I Get the Burlington Watch Book by 
I sending this coupon now. You will 
i m m m m m ■»« know a lot more about 

BURLINGTON * watch . b " yi ? g J,*T 
u, 1Tru r-n _ you read it. You will be 
WATCH CO. % aWe tQ - (tM> c i ear - of 

Dept. 1J09 

19th Street and 

Marshall Blvd. 

Chicago, III. 

Please send me « BurHngtOn 

(without obligations ... - ~ 

and prepaid) your » W a tctl LO. 
free book on watches % - 1209 

with full explanation - _ 
of your cash or $2.50 » 19th Street and 
a month offer on the \ Marshall Blvd. 
Burlington Watch. % CH , CAG0ILL 

Name Canadian Otfice 



the over-priced watches 
which are no better. 
Send the coupon today 
for book and our offer. 



355 Portage 

AJdrtu % Ave. 

. WINNIPEG 
» CAN. 



certain relatively small area or some 
particular object. 

All lighting systems can in general 
be classed under one of three classifi- 
cations: namely, direct, indirect, and 
semi-indirect. In practically all light- 
ing systems some portion of the illumi- 
nation is received indirectly. In direct 
illumination, when efficiency is im- 
portant the indirect portion should be 
made small, permitting only sufficient 

Normal to separating 
surfac* 




Refracted,/ \Angle of refraction 

"I! fig. 9 

A beam of light passing from one medium 
to another is bent at the separating point 

light to reach the ceiling and walls to 
illuminate them to a low intensity, 
preventing a gloomy appearance. In 
indirect lighting the illumination is 
produced by the light rays being re- 
flected from a large area — the upper 
portions of the room thus giving 
diffused brilliancy. In such a system 
there is no direct light received on the 
plane of utilization, the source of light 
being concealed in an opaque unit. 
Semi-indirect lighting is similar to 
indirect, except that the light source 
is mounted in a translucent rather 
than in an opaque unit. 

The majority of interior lighting 
systems employ the incandescent 
lamps. These are in three general 
types: carbon, metalized, and tung- 
sten filament. In incandescent lamps 
of older types the air was, in so far 
as it was practicable, exhausted from 
the space within the bulb and sur- 
rounding the filament, thus producing 
a vacuum. In most modern lamps, 
this space is filled with some inert 
transparent gas, such as nitrogen. 
The bulb must be transparent to per- 
mit the passage of light; not porous, so 
that it will retain the vacuum or inert 
gas; and strong enough to withstand 
handling and use. 

The Arc Lamp 

Street lighting and some store light- 
ing employ the electric arc lamp. The 
principle of the arc lamp is briefly as 
follows: If two pieces of carbon are 
connected in series in an electric cir- 
cuit and brought together, current 
flows through them. Because of the 
poor contact between the carbons, 
considerable heat is developed at the 
point of contact. If the carbons are 
slowly separated the resistance of the 
contact increases until the heat de- 
veloped becomes sufficient to vaporize 
the end of one or both carbons. This 
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vapor becomes a conducting path for 
the current after the carbons are sepa- 
rated, and the current flows through 
this vapor, forming an electric arc. 

The stream of vapor between the 
two carbons offers a certain resistance 
to the flow of the current. With con- 
stant arc length the resistance of the 
arc varies inversely as the current 
flowing through it. This feature is of 
little consequence with series lamps, 
where the current is maintained con- 
stant by the generator or regulator; 
but with multiple arc lamps a ballast 
resistance must be provided to com- 
pensate for the instability of the arc. 

Illumination design requires con- 
siderable skill and experience for suc- 
cessful solution. The general purpose 
of illumination is to render objects 
easily seen. As objects are seen by the 
light reflected from them into the eyes, 
much care is necessary in planning the 
number and intensity of the lighting 
units. The arrangement is also im- 
portant. 

(To be continued) 



It Takes Time to Make This 
Color Change 

PREPARE a solution of sodium 
iodate by dissolving about one 
gram of the substance in a pint of 
water. Add to this a few drops of 
thin starch paste, made by boiling a 
pinch of starch with a little water, and 
stir the mixture thoroughly; then fill a 
cylinder or jar half full of the solution. 

Prepare a dilute solution of sulphur 
dioxide by passing the gas from the 
generator, described in a recent num- 
ber of Popular Science Monthly in 
the wine and water trick, into a cylin- 
der half filled with water. Allow the 
delivery tube to extend nearly to the 
bottom of the cylinder and bubble the 
gas through the water for a few mo- 
ments. 

Pour the sulphur dioxide solution 
into the solution of iodate and stir 



Colorless solution of 
sodium iodate and 
starch paste 




Colorless solution of 
sulphur <T de 




Two colorless solutions when joined 
will change in time to a deep purple 

with a glass rod. Nothing seems to 
happen at first, but observe the mix- 
ture for five minutes. At some 
moment — depending upon the strength 
of the solution — a deep purple color 
will suddenly and instantaneously ap- 
pear in every portion of the mixture. 

The explanation is that the sulphur 
dioxide solution liberates free iodine 
from the sodium iodate, and this re- 
acts with the starch paste to produce 
the purple color. — Floyd L. Darrow. 
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December, 1918 

Ink for Writing on the Smooth 
Surface of Glass 

DISSOLVE 1 oz. of white shellac in 
6 fluid oz. of menthylated spirit, 
and strain through muslin. Add slow- 
ly to this with agitation a solution of 
2 oz. of borax in 12 oz. of water, mixing 
with the borax solution any water- 
color desired. 

India ink may be substituted for 
the water-color with equally good re- 
sults.— Paul I. Kennedy. 



A Fire- Alarm to be Attached to 
an Oil Heater 

EXPERIENCE with the very best 
kinds of oil heaters has convinced 
me that it is risky to leave them un- 
watched for any length of time. Proba- 
bly there have never been so many 
used as during the last period of fuel 
shortage, and a great many fires were 
caused by them. 

The oil heater illustrated can be 
used anywhere because of a fire-alarm 
which is easily attached to the stove. 

Copper rod fastened 
at this 




Anelectricalarm ac- 
tuated by the ther- 
mostat method for 
ringing a bell when 
the flame burns high 



It. is quite evident that a rod will 
expand and become longer when the 
temperature is raised. The stove is 
equipped with such a rod made of 
li-in. copper 12 in. long, and supported 
in a horizontal position over the top 
of the stove as shown. This rod is 
fastened at one end while the other is 
free to expand. 

Just opposite the end which can ex- 
pand is mounted a copper strip 4 in. 
high, insulated from the copper 
rod support. Between the movable 
end of the copper rod and the cop- 
per strip there is a gap of about 
1/16 in. when the stove is at its normal 
heat. 

A bell located on the wall is connect- 
ed with a battery and the copper rod. 
One connection goes from the copper 
strip to the battery; thus the connec- 
tion is not complete until the copper 
rod expands and touches the copper 
strip, which will only happen when the 
stove overheats, begins to blaze up, 
and threatens to explode unless at- 
tended to. — F. E. Brimmer. 
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35 p> E- 1. Co. Chemical Laboratory 

I Deicriotion of the Outfit — 1 contain* the following 44 ci*mials: 



DO YOU KNOW? 

I o you Know how to make chemical 
trick* 

J o you know bow cloth Is bleached ? 

Do you n ow how to test aoll 

1 o you want to make Invtsll le Ink ? 

Do J ON know hi w to ta at our 

1 o you know how CI loiine Fmoke 

and Chlorine C aa (German RnuH), 

Is made 

\\ bat do you know about chemistry 
In aeneral 

1 heae and hundrei other Interesting 
QUOKjOM ure answered and demon- 
strated with rur Chemistry Labora- 
tory which we present herewith. 

We present herewith to nir friendfl 

orr new F. I. Cc. Cher. Irel l.bor.tory 

which contains reel chemicals and op- 
paruta toperfcrm reel chemical •*£■>; 
merts. TTils out»t la not a ti y. put up 
n-erely topiruse but a practical lai» ra- 
tcryset with all the chemicals appar- 
ata ahd reafents necessary to Bj W jj 
real work and to teach the beflnner all 
the secrets ot Inorpanlc chemistry. 
With this outft we give free a book 

containing a Treetiea In Eleirentery 
Oerri.try. ute ul data and recipe., 
and Id Instructive end amueine ex- 
periments. - - 

The chemicals fnrnlahen are all tech- 
nically pure and put up In appropriate 
wooden poxes ard Rlass bottles ami 
there is s au'lrient ma'-tlty to make 
do-ens or experiments with t-BCh. I ne 
apparata are ot eta dard laboratory 
size and quality 

Altho all chemicals hsve nearly 
doubled In price we have decided not 
to raise the price for this outnt for the 

Reaii the list o' chemicals and appar- 
htft and look at the actual photograph 
of the outfit at your left. 

And ordar one today! 

44 Chemicals 18 Apparata 

1 Instruction Book with 
100 Experiments 

PRICE, $5.22 

Shipping Weight. 10 lb*. 
Can Be Shipped by Express Only 



Ammonium Chloride 
Alum 
Antimony 
Boracfc Acid 
("hsrcoal 
So>i.um Nitrate 
Sodium Carbonate 
Sodium Borate 



S.i. Hum Sulphite 
MariKai-.i-Hc DiuxidV 
Oxalic Acid 
IlrimxlnnB 
Iron Oxide 
Sulphate of Zinc 
Mate tie sis Carbonate 



SPtM, M-tallic 
Sodium Itictirbnnnte 
Sodium Suli.hata 
Sotiitim Chloride 
Calcium Sulphate 
Ritr'iltn Chlo-iuV 
Lead Acetate 



Ferrous Sulphate 
Nickel Sulphur* 
Sodium Phonphate 
Zinc Carbonate 
Ammonium Sulphate 
Ammonium Carbonate 
Ammonium Aqua 



Calcium Chloride 
< hlori.le of Zinc 
Copper Sulphate 
Glycerol 
Iron Chloride 
Cab-turn Oxiile 
Stannous Chloride 



Nickel Chloride 
Hjdio-Horic Acid 
Warn hurtc Acid 
Iodine 

Vrn ury. M'-isllic 
Tin. Metallic 
Litre us Paprr 
rarrc>us MilpH.lt- 



One Standard Washhottta 
One Conical Glass Measure 
One Krleiime> t-r Flask 
One Glass Funnel 



THE FOLLOWING APPARATA ARB FURNISHED: 
One Delivery Tube One Glass Dropper On« book containfnir Treatise on Elementary 

d Test-T'llves One SpiM.n Measure 

I .him Tubing 



Six Assorted TV*t-Tnhes 

One Test-Tube Hol ler Giant Msj 

Ten Sheets or Filter Paper One Spirit Lai 

IMMEDIATE SHIPMENTS 

••The Livest Catalog in America' 9 



Our biff, new electrical cyclopedia No. in is waiting for you. Positively the moat complete Wireles* and electrical catalog ia print 
today. 228 Big Paces , 00n .lliiatraiinna, goo i-i.trumonis and apparatus, etc. Hiar "Treatise on Wireless Teleerapby." 2U KKEE 
coupons for our lGQ-patre FREE Wireles* Course in 20 lessons. FREE Cyclopedia No. 19 measures 7x6'i". Weiubt. H lb. Beautiful 
stiff covers. Cyclopedia sent only on receipt of 6 cents stamps to cover Dostage. 

ELECTRO IMPORTING CO., 229 Fulton Street, New York 



V 5 ^ PPillt Your Own 

' —. u cards, circulars, labels, tags, menus 

tCl book, paper. Preswi KB. Laraer aU). Job 
cjhf 1-nmSKaup. en s EXPKN8KS I.N HALF. 
1SL ! — \ SMALL OUTLAY, gun for 
Itself In Bhort time. Will last 
f o r yea m. Kasy to use. prl nted 
rule* pent. Print for others*. 
111(5 PROFIT. Write factory 
TODAY for preen catalog. 
TYPK. cards, paper. 
THE PRESS CO . B-33. Mirlden. Conn. 




BENJAMIN 
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Speaking of air 
rifles, why Qot buy 

the best and safest? 

Only real pump Run ever 
invented. Unlike all 
others, it never loses 
shooting force. 
Man and boy's sun for 
target nra-tice and smalt 
game hunting. 
Th is perforated inch 
block of wood shows 
the various ffegree* of 
mhooting force. This is 
a feat no other air title 
can duplicate. 

Price $3.75 

1 " Postpaid In U.S. 

Descriptive folder on request. 
Ast your dealer for 
* demons! ration. 



BENJAMIN AIR RIFLE & MFG. 

607 N. Broadway* ST. LOUIS. MO. 
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"n\AD and Mother wilTagrec that you ought to own an 
■ L - / Auto-Wheel and it won't be hard to persuade them 
to get you an At to- Wl eel Ccatter or an Auto-Wheel 
Convertible Roadster tor Christmas. 

Send For Free Felt Pennant 

Write us n;i"c of 3 coaster wagon dealers, rrentiorlng 
v. :n h one handles Auto Wheel and vt II send you a 
beautiful Kelt Pe nsnt and Auto- Whet 1 ctalog. 

Organize a Coaster Club 

Fach member receives' a cap and the ca ptain a specl: 1 cap. 
Write for booklet telling how to org an i; e a lot al Lrai.ch. 

BUFFALO SLED CO., 157 Sehenck St., N. Ton-wanda, N V. 
tin Canada: Preston. Ont.) 

er 

^ » IVe two 
j wagons In 
^one unlit 
i 'ust li*e 
/Auto- Wheel 
/ C ost r 
f exec t has 
convertible sides 
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A Tool of Many Angles for the 
Mechanic 

SMALL in size and weighing little 
over 1 oz., but mighty in per- 
formance, is this little tool. It is a 
combined try, miter, octagon, hexa- 
gon, 22% deg. and 30 deg. square. 
In addition, it is a 3^-in. rule and can 
be used as a marking gage. It will be 
found extremely handy for small work. 

The tool is made from three pieces 
of hard-wood 3/16 in. thick and 
glued together, with the grain crossed. 
The central main piece is 5 in. long 
at the base. The one shown on top 
of this is a half-section of the first, and 
the piece indicated by the dotted lines 
a quadrilateral the long edges of 
which, in combination with the sides 
of the main triangle, form the octagon 
and hexagon angles. 

Most of the angles are produced 
by using one of the off-set shoulders 
against the edge of the work, as in 
using an ordinary try-square. The 
left-hand miter is made by putting 
the edge A-E coinciding with the edge 
of the work and using the edge A-D 
or base of the tool for the cut. The 




en. OCTAGON til 30* 
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The angles are produced by using one of the 
off-set shoulders against the edge of the work 

left-hand hexagon is made by using 
the point B of the small triangle 
against the edge of the work in con- 
nection with the regular hexagonal 
line. The right-hand 22 deg. is made 
by using the tool as for octagonal 
work, with a straight-edge against 
the main shoulder B-E. The left-hand 
30 deg. is produced by using the tool in 
the same way, only with the hexagon 
shoulder against the work. The re- 
verse of these two, finally, are best 
obtained by first marking the cuts just 
mentioned, drawing a vertical line 
Y-Z to intersect with the mark, and 
transferring the measurements X-Y 
and Y-Z to where the reverse cut is to 
be made, but placing the point X to 
the right of Y. A line through X-Z 
will mark the reverse angle. 

Two inches should be marked off 
on the edge C-D and its opposite edge 
G-N, the marks running entirely 
round the edge. They are best made 
with a very sharp and very hard 
pencil. A coat of shellac or varnish 
will mark these graduations indelibly 
on the wood. 



A Holder and Container to 
Protect a Dictionary 

■AN unabridged dictionary, an en- 
11 cyclopedia, or other large and 
cumbersome book, frequently has a 
short life in a school, library, or office 
where it is constantly used for refer- 




The bottom has a sloping bottom to 
hold the book without breaking the back 



ence purposes. Such books are so 
large and heavy that the bindings often 
are of insufficient strength to with- 
stand the severe usage to which books 
of reference are subjected. 

The accompanying illustration 
shows an economical support and con- 
tainer for a dictionary that ordinarily 
will triple the life of the volume. It 
consists essentially of a shallow box 
with a hinged cover that is made with 
correct dimensions to contain the book 
in an opened condition. As indicated 
by dotted lines, inclined strips of 
wood support the covers of the dic- 
tionary so that it will not open far 
enough to strain the binding. As the 
book is never closed and never moved, 
except in its container, it is subjected 
to minimum wear. 

The cover protects the volume from 
dust, dirt, and breezes, when not in 
use. Pieces of felt glued to the bot- 
tom of the box prevent the marring 
of the polished surfaces on which 
it rests. — C. J. Brickett. 



A Rapid and Cleanly Method of 
Pasting Clippings 

TO paste clippings with speed and 
cleanliness, do not spread the 
paste over the entire back surface. 




Manner of applying the paste in strips 
to hold the clippings smoothly 

Run it in broad lines along the edges 
and across the center, as shown in 
Fig. 1. For larger clippings add more 
lines of paste; crossing the lines holds 
the clippings flat by equalizing the 
stretch, and this overcomes the ten- 
dency to wrinkle. — James M. Kane. 



A Disappearing and Adjustable 
Bench -Stop 

' I ""HE ordinary bench-stop is very 
A much in the way most of the 
time, and rarely of just the proper 
height for the work at hand. It ought 
to be H in. high for one job, and \% 
in. for the next. Very frequently it 
ought to be conspicuous by its com- 
plete absence. 

In the illustration is shown a 
bench-stop which fulfils all these re- 
quirements and which is easy and 
inexpensive to make. The only ma- 
terials necessary are a good block of 
wood, 2 in. thick by 4 in. wide, and 
about 1 ft. long, a %-in. bolt 3J^ in. 
long, a <Hj-in. washer, and a J^-in. 
tail-nut. 

A hole for the bolt is bored centrally 
through the side of the block, and the 
dimensions of the stop-opening laid 
out on one end. This opening is then 
carefully worked out with saw and 
chisel. The exact size of this end is 
next marked on the bench-top so as to 
bring the block, when in place, flat 
against the inner face of the side-board, 
with no play anywhere. This opening 
is now cut so that it will just allow an 




The stop slides in a mortise cut in the 
bench top and is held with a bolt 

easy sliding fit for the block, and no 
more. 

The block is placed in position with 
the surface of its working end flush 
with the bench-top and the bolt 
struck a sharp blow, marking its 
location on the side-board. A 7/16-in. 
hole is bored through this mark and a 
vertical slot of the same size cut up- 
wards a distance of in. The bolt 
is then driven into place in the block 
and the washer and tail-nut put on. 
Any portion of the threads protruding 
beyond the nut when it is tightened is 
cut off with a hack-saw. 

To guide the block at the lower end, 
small blocks are nailed to the side- 
board close to each edge of the 
block. 

A "twist of the wrist" is all that is 
needed to place this bench-stop at any 
desired height adjustment, or to cause 
it to disappear completely. Incident- 
ally it has the advantage that the 
opening, being worked out of the end- 
grain of a stout timber, has several 
times the strength of a stop cut out of 
a board-end, and that absolutely 
no nails, screws, or other iron parts 
can ever be uncovered to ruin a 
plane, there being no such parts to 
uncover. — Henry Simon. 
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Warring for Peace 



T; 




WO MILLION American Soldiers in France! 
Two million men from 3,000 to 6,000 miles from 
home — brought to American sailing ports by 
American steam and American electric railroads. Then 
carried across 3,000 miles of ocean by great steam liners. 

Transportation never was so important as it is right 
now. It is so big that it's Government work. Just think! 
hundreds of thousands of miles of tracks, thousands of locomotives, more thousands of coaches, freight, 
baggage and mail cars and an army of trained railroad men helping Uncle Sam to war for peace. 

Ives Trains and Toy Railroad Systems help prepare you for work that Uncle Sam may need 
you to do later. You learn simplified civil engineering by laying the tracks, installing the switches, 
building stations, planning tunnels and setting signals. Best of all, it's great fun — the kind you like. 



iVesToys 

Make Hapj^-Brt^ys 



Ives Electric Trains are the kind you've always 
wanted — big, speedy, powerful — just like real trains. 
They spin along on a straight track, whirl around curves, 
whizz through tunnels, pass over switches, slow down 
at warning signals, stop at stations and start again as 
you want the trains to do. 

You'll be proud of your Ives Train. Thelocomotivesare 
of streamlinedesign— low, longand rakish. And thecarsof 
I vesTrains are mad eand pain ted j ust like real rail road cars 
—passenger, baggage, mail and freight. 

Ives Trains come complete with lots 
of track. Switches, stations, tunnels, 
signals, bridges, trestles and everything 
(y^J else that goes to make a complete rail- 

road system, can be easily added. You're 
a railroad president, general manager, 



division superintendent, and engineer when you have 
an Ives Train. 

You won't want nearly so many other things this 
Christmas if your parents give you an Ives Train. Just 
tell your folks that. And an Ives Train will last you 
longer and give you more fun than you'd get out of a 
lot of cheap toys. 

Write today for a FREE folder illustrating trains of 
all prices. Or better still, send 10 cents in stamps to 
help pay production and mailing costs, and we'll send 
you a dandy book that tells all about toy railroading. 
Illustrated in colors with pictures of trains and the 
heraldry, or car markings, of all the principal railroads. 

Ready soon — the Ives Battle Fleet and the Ives Mer- 
chant Fleet. Torpedo boats, submarines, steamers and 
other models, built of steel to run in water by Ives clockwork. 



GET YOUR IVES TRAIN EARLY— THE GOVERNMENT WANTS YOU TO 

THE IVES MANUFACTURING CORPORATION, 191 HOLLAND AVE., BRIDGEPORT, CONN. 
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JkL=THIS FDRM^ 



DON'T LOSE YOUR RIGHTS] 

Before disclosing your invention to any- 
one send for blank form "Evidence of 
Conception" to be signed and witnessed. 
A sample form together with printed in- 
structions will show you just how to work 
up your evidence and establish your rights 
before filing application for patent. As 
registered patent attorneys we represent 
hundreds of inventors all over the United 
States and Canada in the advancement of 
inventions. Our schedule of fees w ill be 
found reasonable. The form "Evidence 
of Conception," sample, instructions re- 
lating toobtaining of patents and schedule 
of fees sent upon request. Ask for them, — 
a post card will do. 



LANCASIER^MIM 



274 Ouray Bid?., 
WASHINGTON, D. C. 




MILLIONS OF DOLLARS 

are being spent MOW for new Ideas s 
of all kinds. Never before has tne 
demand for Rood things FROTBCTKI) 
BY OWKM PATENTS been so great 
or proiuble to the man who will but use 
his brains. Send for my four free books and 
find out what Inventions are needed. 

THESE ARE FREE! fSfiSMllVi 

MM KuUle to mirrea: STEPPING STONES 
-hutidreiid of lilnwof lilcas wanted, truth about 
prljcs tor Inventions : PATENT BUYERS 
— contains over 400 requests for < > W E N 
PATEN I S. with Ideas desired : PATENT 
PROMOTION — tells how to sell your 
patent, etc. 

rn help without charge to sell your Idea by 
advertising It and otherwise putting you Id 
touch with prositectlvc buyers. Fend sketch or 
model tor free opinion as to patentability, cost 
of patent, etc. Advice costs nothing. \\ rite 
today tor my books. A postal request will do. 

RICHARD B. OWEN, Patent Lawyer 

6 Oven Buildnc I 2216-0 WooWlh Bldg. 
Wuhintloo, D. C | Ne« York Gty 



PATENTS 

and 

Trade Marks 

Send sketch or model 
for actual search and 
report. Write for Book- 
let of instructions on 
patent practice and 
procedure. Prompt, 
personal service. . . . 

Geo.P Kimmel 

Patent lawyer . 
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Rebuilding a Hard-Coal Fire to 
Keep It Burning 

TARGE hard-coal heaters of the 
I ■> magazine type have, at times, a 
disagreeable habit of going out in the 
night, no matter how carefully the fire 
may have been attended to in the eve- 
ning. This, of course, is frequently 
due to the choking of the coal at the 
neck or bottom of the magazine funnel. 

When the fire 



Good coal 



Magazine 

Stove I id 
Poker 




V :-- a -Fire pot 



dies out, in 
most cases of 
this kind, a 
full magazine 
of coal is left 
above, which 
must be re- 
in o v e d and 
the fire-pot 
cleaned of ashes 
and clinkers 
preparatoryto 



Stove-lid placed under 
the magazine opening 

making a starting fire of soft coal or 
coke. Getting the unburned coal out 
of the magazine is the largest part 
of the undertaking. 

The illustration herewith will explain 
how this disagreeable feature can be 
prevented and a new fire built. Before 
the fire-pot is cleaned, a lid from the 
kitchen range is pushed under the 
mouth of the magazine and supported 
by a poker laid across the fire-pot. 
If the poker is a little long, it can stick 
into the damper-chamber for a dis- 
tance, so that the handle end will rest 
on the edge of the pot near one of the 
front doors. If the lid does not fit 
closely against the magazine it does not 
matter, for if the coal is a little coarse 
it will choke and its weight will bear 
squarely over the surface of the lid, 
so that it will not have the least 
tendency to tip, even if supported 
only by the narrow poker. The fire- 
pot can then be thoroughly cleaned 
and the new fire built without the 
necessity of taking out the good coal 
remaining in the magazine above. 

When a sufficiently hot bed of coals 
has accumulated, the lid can be 
readily withdrawn with the ordinary 
lifter, and the poker by means of the 
ring in its handle.— Frank W. Bently. 



Lifting Power of Small Pilot 
Balloons 

BALLOONS are being used exten- 
sively by the belligerents in the 
great war as observation towers to 
direct the artillery fire. They are 
capable of sustaining very heavy 
weights. , Here is a table giving the 
diameter, capacity in cubic feet, and 
lifting power of such balloons. 

Diameter Capacity Lifting Power 



5 ft- 


65 


4 lb. 


6 


"3 


7 


7 


179 


1 1 


8 


268 


17 


9 


38i 


24 


10 


523 


33 


ii 


697 


44 


12 


905 


57 
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CAN YOU 

think of a simple, practical idea 
that will t il one of the many re- 
quests we have on ( le for new inven- 
tions? It may mean a fortune for you. 
Thousands of things are needed Right 
Now. Your b ains can help. Send to- 
day for our great new boon — "Inven- 
tions and Trade Marks, Their 
Protection and Exploitation" 
and learn more about making 
money from ideas than you ever 
knew be f o-e. It tells many 
things tliat are wanted, 
to* A postal will do— 
it is free. 



We help our clients, 
without charge, to get 
the dollars out of their 
Ideas —having facilities 
none others ] 



Advice free. 

get the 



Don't delay 
book at once. 



AMERICAN 
INDUSTRIES, INC, 

201 Patent Dept., 

WASHINGTON, D.C. 



PATENTS 
ADVERTISED 
For SALE FREE 
In INVENTION And 
MANUFACTURING 
SUPPLEMENT. 

Published for the 
man with an Idea. 
Send for free sample 
copy. One year' s sub- 
scription 50c. 



\T»»Ot MARKS', 
DI3ICNS 



U.S. PATENTS 

Our facilities for securing patents enables 
us to give prompt and reliable service at 
reasonable rates. Inventors are invited 
t'> write to us regarding questions apper- 
taining to securing patent protection. 
All matters receive prompt attention. 
Send for blank form of disclosure to 
protect your rights until filed in the 
patent office. Book of instructions and 
blank forms are free on request. 

A. M. BUCK At CO.. Patent Attorneys 

Sin Stroud V. r, ,| flank RIAe. Wuhlnc to*. 11. I'. 



Work for Yourself 

All right — You can start right away without giv ng 
up your present job. Take part of your spare Urn;. 
Become local representative for Popular Science 
Monthly. There U a great demand for this magazine 
on account of its war articles and pictures. It is easy, 
interesting and valuable work, with fine pay and your 
business is your own. 

POPULAR SCIENCE MONTHLY 
225 West 39th Street New York 




Set 

M 

*of id Cold 

Send Your Name and We'll 
Send Yon a Lachnite 

DON'T send it penny, Juat Bend roar name and ur. "S*nd in* 
a Lachmto mounted in ■ vnlld ff »M rmc on 10 day/, tr#* 
P| trial." We will n^nd it prepaid ri«ht to your horn*. W hen It 
l'| cocntB mere I v .l-r™*il 14 7'» » ilh th* l«>'tnm «rt.t Uicn w.-ar tn« 
- rinirfor 10 full rt*y,. if you, or if any of your friends c*n tr-H 
' 1 It from a diamond, sand it btck. «>it If you o-nd* to buy It 
— aand ua S2.&C a month until ( 18.76 ha* ticca paid. 




Competent Patent Service 

By a Former Examining Official 
of the U. S. Patent Office 

NORMAN T. WH I TAKER 

Lawyer and Engineer 
280 Whitaker Bldg., Wash., D. C. 

INQUIRIES INVITED 



December, 1918 



Wanted — Ideaa 



Rubber Bands Used on Finger 
for Turning Over Leaves 

IN turning over a bundle of papers, 
running through a pile of canceled 
checks and duties of a like nature, it 





Ordinary rubber band 
slipped around f inger 

rr* * — 



Piece cut 'from a large 

rubber band sewed IS customary to 

together^^p-— — keep moistening 
^*juY^ the fingers by 

means of a sponge 
in order to facili- 
tate the work. 
This sponge can 
be done away 
with completely 
if a rubber band 
is slipped loose- 
ly around the 
finger, as shown, 
or a more com- 
fortable and 
permanent arrangement can be made 
by cutting a piece from a wide rubber 
band and sewing it together at the ends. 
This method is largely used in express 
and railroad offices and is well worth 
trying, even though the rubber-banded 
finger may be used only part of the 
time. — George M. Petersen. 




Rubber on finger- 
end to turn leaves 



A Lathe Boring Tool for Holding 
Round Shank Cutters 

THE illustration shows a type of 
tool holder which has been found 
very successful in ammunition work. 
This holder could be used with equal 
success on any other work where the 
hole to be bored is of small diameter. 
The bar may be of any size, in this 
case the dimensions were as indicated. 
The slot should be milled back far 
enough so that the jaws will have a 



DETAIL OF JAWS 
HEADLESS SET SCCEW 

WW 




DETAIL OF COLLflE 
MACHINE STEEL 



MACH STEEL 




A rectangular bar with a hole lengthwise 
to hold round cutting tools for a lathe 

slight spring. In drilling the hole for 
the boring tool it would be well to drill 
all the way through and then counter- 
bore as shown. This will permit the 
operator to use long pieces of drill rod 
and it also serves as a "knockout" 
hole when the tool sticks. The collar 
is a solid ring and the Ji-in. set screw 
may be of the ordinary or of the head- 
less type. — Frank W. Harth. 



Inventors! Send Postal for these 
Remarkable FREE BOOKS, Today 

"Inventions Needed" 

It tells you the inventions the world 
needs today, the devices manufac- 
turers are seeking for their business. 

"How to Get Your Patent" 

If you have invented something and 
desire to learn what it will cost and 
what you must do to get your patent, 
send for this book. 

"Special Bulletin of Patent Buyers" 

Contains letters from men who are 
seeking to purchase patents. We act 
as intermediary between the man who 
invents and the man who invests. 

These Books tell How to Secure Patent 
through our credit plan 

Send Model or Sketch and description of your 
invention for Free Opinion as to patentability 




I 

Rejected and Difficult Cases are I 
Our Specialty i 

RANDOLPH & CO. ! 

130 F St., N. W., Washington, D. C. j 



RANDOLPH & CO. w 
130 F St., N. W., Washington, D. C. 

Gentlemen: Please semi me without utilisation on 
my part, the books Indicated on margin nf this 
DOUpon. (Write on margin of coupon, names of 
books desired.) 

NAME 

STREET 

CITY STATE 



Don't Wear 
a Truss 

Brooks' Appliance, the 

modem scientific invention, the 
wonderful new discovery that 
relieves rupture, will he sent on 
trial. No obnoxious spring.* or 
pads. 

Brooks' Rupture Appliance 

Has automatic Air Cushions. Binds and draws 
the broken parts together as you would a broken 
limb. No salves. No lies. Durable, cheap. Pent 
t;n trial to prove It. Protected by U. 8. patent* 
Catalog and measure blanks mailed free. Send 
name and address today. 

C. E. BROOKS, 2S5A Stale St., Marshall, Mich. 




MR. C. E. BROOKS 




INVENT SOMETHING 

Your Ideas May Bring Wealth. 

Send postal for Free Book — tella 
What to Invent and How to Obtain a 
Patent through our Credit System. 
Talbert & Talbert 

4621 Talbert Building. Wuhinrton. D. C. 



PATENTS 

LACEY & LACEY 

Attorneys-at-Law — Patent Practice Exclusively 
Solicitors of 

U. S. and Foreign Patents 
Trade-Marks, Copyrights 

646 F Street, N.W., Washington, D. C. 
Write U» for Our /ncenfor** Book 

PATENT-SENSE 

I Sl'AHI.lSHED 



PATENTS PROCURED and 
TRADE-MARKS REGISTERED 5 



Eighteen V" ears' Experience. Instructions and 
Terms on request. 

ROBB & ROBB, Attorneys at Law 

1 . i . ■ . / :i .■ in Patent and Trade-mark Practice exclusively 
840 Southern Bids.. 1336 Schoneld Bids., 

Waehimton, D. C. Cleveland , Ohio. 



PATENTS 

Terms Reasonable Highest References Promptness Assured Best Results 

Send drawing or model for preliminary examination 

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 



WATSON E. COLEMAN, Patent Lawyer, 624 F St., Washington, D.C. 
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The U. S. Government has estab- 
lished Two great Boards for the 
investigation of War inventions. 
We assist inventors to place their 
inventions before the Government. 
Before disclosing an invention, the inventor should write for our 
free blank form " PROOF OF CONCEPTION." This should be 
signed and witnessed and returned to us together with model or 
sketch and description of the invention, and we will give our FREE 
OPINION as to its patentable nature. 

Our blank form Proof of Conception, will protect the inventor and 
serve as proof of the invention until the case can be filed in the U. S. 
Patent Office. 

FREE COUPON 

OUR FIVE BOOKS MAILED FREE °*i£zr 

to any address. Send for these books — the finest publications ever 
issued for free distribution 

HOW TO OBTAIN A PATENT 

Our illustrated Guide Book is a 
book of reference for inventors and 
contains 100 mechanical move- 
ments, illustrated and described. 

WHAT TO INVENT 

Suggestions concerning fields of 
inventions; also information re- 
garding prizes offered for inventions 
amounting to 300,000 Dollars. 

MILLIONS IN TRADE-MARKS 

Shows the value of Trade-Marks 
and information regarding unfair 
competition. 



LIST OF PATENT BUYERS 

Requests from manufacturers, 
mail order houses and promoters 
for inventions wanted and sug- 
gestions as to patents they wish 
to purchase. 

FOREIGN PATENTS 

We have direct agencies in all 
the principal foreign countries and 
secure foreign patents in the short- 
est possible time and at the low- 
est cost. Write for our illustrated 
Guide Book on Foreign Patents. 

We Advertise Our Clients' Inventions Free in Manufacturers Record 
and World's Progress. Sample Copy Free. We save you time and 
money in securing patents. We assist you to sell your patent. 

We invite manufacturers and promoters to address our Sales Depart- 
ment regarding the purchase or leasing of a number of meritorious pat- 
ents secured by us. 

VICTOR «J. EVANS & CO. 

PATENT ATTORNEYS 
New York Offices! 1001 Wool worth Bids. 

Phil* del phi* Offices! 

MAIN OFFICES: 760 NINTH ST., WASHINGTON, D. C. 
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Pitt-burs Offices: 514 Empire Bids. 
5 S. Broad 
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___ ElECTRTC AL 

Experimenter I 

BCIXMCE AMD INVENTION 




Here U THE eicc- 
trical magazine (or you. 
For the Dabbler and the 
"How-to-make-it" fiend. 
Chuck full of experiments 
and the latest electrical 
doings Non-technical— 
in plain English. One of 
the foremost authorities 
on WIRELESS in US. 

£00 Illustration* 

90 bin mtmm 
Over IlkJ articles 

One copy will con- 
vince you 
At All News Stands 20c 



JtM 



J.OOo yrar 
_ I I r ip •] it, 50 
Send jut J numtur* 



The Electrical Experimenter 
23S r niton St., New York 



HOURS 




BY OSB sUR. It's KlrTG OF TUB WOODS. Sares moosy and 
backache. Send for PRER catalog No. B13S showing low price 
and Utest improve mo » ■ Fi« - order ces acen<*y 
Fsfflif Sawttf Machine Co.. Ill Weil Harrison St.. Chittf*. IH. 



"DON'T SHOUT" 

"I hear you. I can hear t.ow as well 
as anybody. *Ho.*>* With 
A THE MORLEY PHONE. 

J I've a pur in my ears now. but 
mS they are invisible I would 
not know I had them in. myself, 
only that I hear all rtgSt. 

"The Morley Phone for the 

DEAF 

is to the ears what & 
are to the eyes. Invisib 
comfortable, weight- 
less and harmless. Any- 
one csn adjust it." Ova- 
one hundred thousanJ soli. Write for booklet and testimonials 
THE MORLEY CO.. Dept. 7*7. Perry Bids;.. PhiU 

"HEAVEN AND HELL" 

The most startling of the profound writings of 
SWEDEN BORG, the renowned th eolog ian, 
philosopher snd scientist. 632 frnWi 
page book, well printed, snbitsn- mT\\\C 
daily bound, treating ol the Life ^^=a 
after Death, sent without further cost or obli- 
gation on receipt of 5c. Write for complete 
list of publications. 
THE AMERICAN SWE DEN B0 RC 
PRINTINC ft PUBLISHINC SOCIETY 
Room 737, 3 West 29th Street. New York 






What 15° A You f Nation's Capital 

Washtnoton. the home of thm Pathfinder, is Mel T!l e Uttl . c matter ol 15c in stamps or coin will brine jrou S the Pathfinder 



Washington, the home of the Pathfinder, Is the 
nerve center of civilizations history is being 
made at this world capital. The Pathfinder's 
Illustrated weeklg review gives you a clear, itn- 
partlal and correct diagnosis of public affairs 
during these strenuous, epoch - making days. 



which i* sincere, reliable, entertaining-. wholesom_. 

dearly, fairly, brieriv— here it is. Send 15c to snowthatyuu mitrM like such a paner! ind 
weeks. The 15c does not repay us, but wc are glad to Invest In new friends. The) 



— g you w) the Pathfinder 

13 weeks on trlaL The Pathfinder is an Illustrated weekly, published at 
the Nation's center, for the Nation; a paper that prints all the news of tho 
world and tells the truth and only the truth ;now in its 26th year. This pa- 
per fills the bill without emptying the purse: it costs but Si a year. II you 
wantto keep posted on what Is going oninthewnrld, atthe least expense 
ol time or money, this la your means. II you wanta paperin your home 
the Pathnnderts yours., II you would appreciate a paper which puts everything 
will send the Talhfinder on probation 14 
~ Box 23 , Washington, p. C. 
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For the Thorough Ventilation 
of a Cellar 

A WELL drained and frost-proof 
cellar is not always the ideal 
place to store farm produce and any- 
thing of a perishable nature, unless 
it is airy and 



very well venti- 
lated. In the 
sultry days of 
spring it is sure 
to be damp. 
The usual remedy 
is to open the 
windows at night 
and let the cool 
air in. This helps 
some, but the 
moisture settles to 
gjv^-^the bottom of the 
, . , room, causing 
WiH* Potatoes to sprout 
lating the cellar and other vege- 
tables to become 
moldy. Thousands of well built cel- 
lars and root-houses have this defect. 

A simple way to overcome the fault, 
and to have a dry and airy cellar, is to 
conduct the air from the outside to the 
floor of the cellar. This can be done 
by means of wooden chutes; but the 
best way is to use glazed tile — sewer- 
pipe — the kind having hubs or rims. 
The outside opening should be under 
the porch, if possible, as the air is 
cooler there and the openings are not 
apt to be stopped with leaves and 
snow. A damper can be placed in the 
pipe to regulate the air; but this is 
not necessary, as there are only a few 
days in winter when the air will have 
to be shut off, and this can easily be 
done by placing a bag in the lower 
elbow. The opening outside should 
have a piece of copper fly-screen placed 
in the elbow, which is held in place 
with a little cement. — Edwin Hild. 
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Twisted Picture-Cord Used for a 
Fan Motor Brush 

ON a fan motor one brush had be- 
come so worn that the motor 
would not operate. In order to 
repair this a brush was made of a 
piece of picture cord. The spiral 
spring holding 
the brush against 
the commutator 
on the armature 
was removed and 
the cell thorough, 
ly cleaned with 
gasoline. A short 
length of com- 
mon picture cord 
was cut and 
doubled twice 
and twisted; then one end was 
cut evenly with clippers so that a 
brush was formed of the fibers in the 
wire. The wire was then inserted in 
the cell and held against the commu- 
tator with the spring and cap. When 
the current was applied the motor 
worked as well as when it was entirely 
new. — L. B. Robbins. 



Col 




D k;ING 

"-BEUSH CCU. 

Brush compartment 
of fan motor filled 
with picture cord 
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Woolen Hose May Be Converted 
into Warm Army Mittens 

DURING last Winter the shortage 
of mittens in an army camp left 
some of the boys without anything to 
keep the hands warm. There was an 
over supply of wool hose. One private 




A wool hose will make a warm mitt, 
if you have more hose than mitts 

in the camp devised a means of convert- 
ing the extra hose into mittens for the 
needy ones. The upper end of each 
hose was sewn up and folded inside to 
make a double thickness. These mit- 
tens without thumbs can be worn 
while doing several different kinds of 
work. -Dudley Hess. 



Converting an Old Lawn-Mower 
into a Post-Hole Auger 

THE illustration shows a very sim- 
ple way of making an auger for 
digging post-holes from the cutter reel 
of a lawn-mower. The axle which was 
Y% in. in diameter, in this case, was 
removed from the blades by releasing 
the set screws; then the ends of the 
four blades were heated sufficiently 
to permit their 
being cut about 
1 in. inside of 
one of the cast- 
ings, and then 
bent into the 
shape shown. 
The blades were 
then sharpened 
to a thin angle 
on an emery 
wheel. A piece 
of %-in. gas- 
pipe 3 feet 8 in. 
long, with a 
12-in. T-handle 
attached to one 
end, was fitted 
into the castings 
that had held the axle, and tightened 
with the set screws. 

The gas-pipe was 1/16 in. greater 
in size than the discarded axle, and it 
was necessary to remove this surplus 
on an emery wheel before it could be 
fitted into the castings. The castings 
that hold the blades are skeleton 
affairs and do not hamper the feed of 
the auger; they also serve in holding 
the dirt when lifting it from the 
hole. — R. J. Stephens. 




Or 



The blades of a lawn- 
mower used as 
a post-hole auger 
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Red Seal Dry Batteries Are Guaranteed 

to give absolute satisfaction for Automobiles, Motor Boats, Gas or 
Gasoline Engine Ignition, Medical Batteries, Telephone, Door 
Bells, Annunciators, Wireless Apparatus or any other open circuit 
work. 

ASK YOUR DEALER 



Send for Our New Edition of Our Catalog A28 

It will be pocket size, 8 x 4>3 and will contain 248 paeon » it h over 1.100 
illuat rat ion* (icscribiruz in plain, clear language all about Belli*. 1'uflh But tons. 
Batteries, Telephone and Telegraph Material, Electric Toys, Burglar and Firo 
Alarm Contrivances, Electric Call Bella, Electric Alarm Clocks, Medical 
Batteries. Motor Boat Horns. Electrically Heated Apparatus, Battery Con- 
nectors. Switches. Battery Gauge*, Wireleas Telegraph Instruments. Ignition 
Supplies, etc. 




MANHATTAN ELECTRICAL SUPPLY COMPANY, Inc. 

NEW YORK. 17 Park Place CHICAGO. 114 So. Wells St. ST. LOUIS. HOC Pine St. SAN FRANCISCO. 604 Million St. 



We Give You 

Quality 
Jewelry 

_ WheriYqu 

BGUlTERa. SONS >5CCH * 




A 213. Extraordinary Value. 

Solltair.* Diamond Clustc- 
Ring of csrcfull: 
blue, white dinm 
In pL.lim.in dim 
mounted in II k. 
Solid Gold, i 
nerftrt 



litaire. 



, We 

-« P# 

r Delivery 
Charges end 

Guarantee 
Satisfaction 



.Book 

Vto-d, 



gllid>- t«- i lii- seloclit .. .. 
diamond* ami tlie lat<-at styles 
i f*tfi Jewelry, Kvery article 
ns* tne rtirmrknlil.-, »li*iinrtive 8, 
^Gutter * Sons q-.ality ami witrkman- 

)s harked by our Era sli^nKjlliMr^is^f^sm 

??-.^-f J>d n ou t ?° > eor » *• specialist- in diamond-., watches, and 
jewelry. N»nd for your catalogue now; the supply U limited. 



ESTABLISHED 1879 "S^"^^** 





Violin, Hawaiian Guitar 
Ukulele, Guitar, Mandolin, Cornet or Banjo 

Wonderful now system of teaching note music by mail. To first 
cmplls in each locality, we'll gire a $20 superb Violin. Mandolin, 
Ukulele, Guiur, llawaiian Guitar, Cornet or Banjo absolutely free. 
Verysmall charge for lessons only expense. We guarantee success, 
0* DO charge. Complete outfit free. Write at once— no obll gatl n. 

JUggUjjjj SCHOOL OF MUSIC. Bgt 402. CHICAG O, I IX. 

AGENTS $60 WEEKLY 

Robinson Folding Bath Tub. Big 
seller. Costs little, no plumbing, 
little water. Welch t 15 pounds, 
folds into small roll. Full length 
baths, far better than tin tubs. 
Guaranteed 10 years. $10 a day easily made. Write 
for free tub oiler. 

ROBINSON CABINET MFG. CO. 
4902 Factories Kid... Toledo, Ohio 

Over 100,000 in Use 

Mostly sold through 
re cum me noa U on 
For Personal Desk or 

General Office 
It checks mental calculations 
Kuy through your stationer 
Write lor lOvnayTrlalOffer 
P. R. flaneber, A. a. H. Co. 
1W Ihisne St.. N<<W York 



Agents wanted^ a!Sl! is^^!?r«u 




Whiting-Adams 

BRUSHES 

Over 1 0,000 kinds and sizes made 

There are 

Several Million Persons 

in the United States who are continually using 

Whiting-Adams Brushes 

This U due to 

Economy of Cost and Perfect Results 

FOR SALE BY 

DEALERS EVERYWHERE 

Send for illustrated literature telling about 
Whiting- Adams Brushes 

Manufactured by 

John L. Whiting- J. J. Adams Co. 

BOSTON, U. S. A. 

Brush Manufacturers for Over One Hundred 
Years and the Largest in the World 
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Certain AIM 



When they equip their 
guns with the Maxim 
Silencer. It eliminates the 
report entirely. No flinching, 
recoil, no "nerves." Makes tarset practice 
and small gun shooting a fascinating pastime . 
for the whole family. J , 

MAXIM SILENCER 

fits any rifle. The price la reasonable, 
your dealer'*, end writs for fw b~ 
culiar experiences of Maxim Silencer 

THE MAXIM SILENCER CO, 
91 Homestead Arc, Hirlford. Cms. 





YOU CAN'T LOSE 
PEN or PENCIL 

Get this IT in DATE combina- 
tion clasp and reari/ calendar 
Prevents loss of pvn or. 
pencil. Saves Time. 
Best thin* otn At «i: 
good atstioncm or 
from i r,. 




ARGUS MFG. CO.. Depl A. 
41)2-406 N. Paulina Si, CHICAGO, ILL. 



Send sUmi* 



An Easy Way to Make Money 

Don't be content to plod along on a small salary. Be Inde- 
pendent. S.o in the tire repairing business and make SflO or more 
a week. One man made {45 the first day he received his outfit. Others are mak- 
s day and *"ndreds of wide-awake men are making S200 to $500 

a month. 

No experience needed. We teach you how. Veir little capital required. But 
SfaVbe^tlSsS SJSry 5ST" CUM J ° bS are P ' en - 

ij-z?t fff p Tiro Repair Outfit, $70 

■**■ r* | Ti S!*'* 1,0 ** mUCh 1nd ■• Perfect work a» tho blq 

■ " ^^^■aaraaS, 1250 to $500 vulcsnl.log outnu. A boy can vulrari- 

_ . . «e perfectly with this simple machine It's the onlv 

vulfnnlzcr that has Automatic Hoat Control. It must vi Icanlie haft right It c i .'t 
unncrciire or overeurc a tire, Requires no watchlnc or rcculatlnc You can. loirn to flo 
expert tire vulcanlzlne In hair nn hour with the Shalcr " Kumlmk IOU l<!arn 10 <"> 

WRITE FOR FREE BOOK "*i ow T° , OPE , N A tire repair shop- 

-vvn an< j complete Catalog, which gives full Information 
WRITE CJt'lrK BEFORE POME HUSTLER GETS AHEAD OF YOU 

C. A. SHALER CO., 2111 Fourth Street, WAUPUN, WIS. 

Copyrighted 
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•14 PAGES 



«Z*5 ILLUSTRATIONS 



ICS. 

ELECTRICAL ENGINEERS 
HANDBOOK 



$1 



IELECTRICITY! 

HERE'S just the book on 
Electricity that you need 
to answer your many ques- 
tions — to solve your knotty 

problems, to teach you new kinks, 
to be your memory for tables, rules, 
formulas and other Electrical ana 
Mechanical facts that some people 
try to carry in their heads— and fail. 

With this "Little Giant" I C. S. 
Electrical Engineer's Handbook in 
your pocket, toolrhest, on your 
work bench, drawing table ordesk, 
an hour or a day need not be lost 
"dictrine up" some fonrrtten rule, some un- 
familiar fact ; you'll just turn to the very com- 
plete index and tret it "in a jiffy." Just a few 
of the subjects treated are: 

Electricity and Magnetism; Electrical Sym- 
bol*: Batteries; Circuit*; Magnets; Direct and 
Altnrnat n* ( urratstaS Dynamo* and Motors: 
B«'t*t Shafting; Electroplating; Electrical 
Measurement*; Meters; Arc and Incandescent 
Lamp .; Mercury Arc Rectifiers; Transformers; 
Insulation; Electric Cars; Single and Multiple- 
U nit Control ; Transmission ; Rai I Welding ; 
Tables of Wires — Sizes, Capacities, etc.,— 
Mathematical Rule*; Formulas, Symbols; Tables 
of Constants, Equivalents, Roots* Powers, Re- 
ciprocal*. Areas, Weights and Mea aures; 
Chemistry; Properties of Metals; Principles or 
Mechanics; First Aid, etc. 

The El-ctrtcal Engineer's Handbook Is ono of tl 
I. C. S. HandtKH>hs covering 23 Technical. Scientific and 
Commercial subjects. (See titles In coupon below.) 
They have the contents of a full-size book condensed 
Into pocket stze ready to go with yon anywhere and 
be at your Instant command. Substantially bound In 
cloth, red edges, goldleaf stamping, printed from new, 
clear, readable type on good quality book paper and 
Illustrated wherever a picture will help. 

No Risk Money- Back Offer! 

The price of the famous I. C. S. Handbooks, of which 
more tnan 2.000.000 have been sold and ore in practical 
everyday u»e. Is tl per copy. So confident are we 
that you will find them exactly what you need for 
ready reference in your work, that we aland ready to 
promptly and cheerfully refund your money If for any 
reason you are not fully satisfied with their value. 
Simply send a letter or the coupon below, enclosing tl 
for each book wanted. If at anytime within todays you 
wish to return the books, your money will be refunded. 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

Box 7615, Scran ton. Pa. 



-TCAR OUT MERE— 



INTERNATIONAL CORRESPONDENCE SCHOOLS 

Box 7615, SCR ANTON, PA. 

1 enclose $ forwhlch send me postpaid the 

Handbooks marked X.at $1.00 each. I may return any or 
ail and get my money back within ten days from receipt: 
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MAKE YOUR BIKE A 



MOTORCYCLE D 



at a small cost, by using 
our attachable outfit. Fits 
any Bicycle. Easily at- 
tached. No special tools 
required. 

" Used His Four Years 

Harry A . Hyatt, of Boreas River, Neir 
York, writes; "About four years ago 
I received my motor attachment, and 
wish to say that I am satisfied uHth u 
in every way. for U has rertainl'/ liven 
me good service. Anyone ican'ing a 
motorcyrle or attachment, t tcouid r er~ 
ommend them to the Shaw Manufact- 
uring Co," 



list and free booklet fully 
describing; the ■'H A vv 'Mcycle Qtof t- 
tachment. Votorcyclea all makes, new 
and second-band. $35.00 up. 

SHAW MANUFACTURING CO. 

Dept. 169 GALESBURG, KANSAS 




How to Make a Wheeled Serving-Tray 



A SERVING-TRAY like the one here 
illustrated conserves both the 
time and energy of the housewife. 
Such a home convenience saves many 
trips between the dining-room and 
kitchen, especially in a roomy farm- 



the cover of the china compartment, 
is edged by \Y\ i n - molding. This 
compartment is 4% in. deep, and is 
painted white within. 

The sides of the compartment are 
provided with screw-hooks on which 




The serving tray closed presents a 
neat stand used for other purposes 

house, where very many dishes are 
handled. The top and shelf spaces of 
the tray are large enough to permit 
of removing all the dishes from the 
table in one trip. It is also a time- 
saver when serving refreshments on 
social occasions. Likewise, it can be 



When the tray is opened it shows 
space for a complete set of dishes 

cups may be hung. There is space in 
the compartment for serving dishes 
for six persons. Below the serving 
compartment is a drawer 2 in. deep, 
divided into two parts. One side is 
used for linen and the other side for 
silver. The side adapted to silver is 




Details showing how to construct the serving tray. It can 
be made in any wood suitable to match other furniture 



converted into valuable use as a bed- 
side stand in the sick-room; or, when 
attractively designed, it will serve the 
purpose of a reading or flower stand. 

The upper section of the tray is 
box-shaped, 16 in. wide and 26 in. long, 
inside measurement. This is supported 
by four legs each 1% in. square and 
31 in. long. The top of the tray, or 
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lined with a dark-colored felt or outing 
flannel. 

In the space below the drawer a 
large under shelf is placed. The 
serving-tray rests on noiseless swivel 
casters, which permit it to be turned 
completely around. Small wheels 
used on baby carriages can be substi- 
tuted for the casters. — S. R. Wintebs. 
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Lighting the Gas Stove with an 
Electric Spark 

THE gas range may be lighted elec- 
trically without the use of a spark 
coil by using the lighting current con- 
nected with a lamp in series with the 



no v. supply 



tsbestoi lined b« containing lomp 

i 




Wiring diagram and device for making 
an electric spark to light the gas 

line. The connections are shown in the 
diagram. 

A carbon rod in the circuit is pro- 
vided with a wooden handle which has a 
screw-eye in the top to hang it up near 
the gas range. To obviate the annoy- 
ing flicker, the light is mounted in a 
small wooden box lined with asbestos. 
When it is desired to light the gas, the 
carbon rod is touched to the burner 
and produces a spark which ignites the 
gas. — Raymond Francis Yates. 



Rollers Help to Carry Heavy 
Tool-Boxes 

ONE type of tool-box though some- 
what smaller than a trunk is larger 
than the average suit-case -too cum- 
bersome for workmen to carry to their 
work. In one case, a mechanic pro- 




Casters on the end of a heavy tool box 
help to make the load much lighter 

cured a pair of ordinary furniture 
rollers of large diameter, and fastened 
them to the two lower corners of one 
end of the box. By means of a handle 
at the other end he was able to pull it 
for long distances. When the box 
was placed flat the rollers were raised 
from the floor.— Frank L. Matter. 
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&Muhivolt Transformers 
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Essential Toys for Lively Boys! 

BOYS simply must have fun. Fun's as essential as food. 
Taken regularly, fun makes Jack a healthy, vigorous 
leader of men. Lionel trains are trainloads of fun. They 
are equipped with high-power electric motors. A touch 
of the switch from any part of the room and away 
they speed. Strong, steel bodies; handsome, non-chip- 
Just what you want for Xmas! 



ping colors. 

Xmas 



Book Free 



It shows hundreds of Lionel 
Electric Trains, armored 
trains, locomotives and pas- 
senger and freight cars; also 
semaphores, tunnels, lamp 
posts, etc., all built like 
the real thing. Intensely 
interesting. Every- 
thing shipped direct 
if your dealer can't 
supply you. Get 
it now' 



mm 




.75 



Order di- 
rect if your 
dealer can't 
supply it. 



"Multivolt" 

Transformer 

my make or electrlo 
train, toy or appliance on 
house current. CheaiHO" 
than batteries. Others up 
to W .so 




J. Lionel Cowen, Pres. (friend of the boys) 



THE LIONEL CORP'N, 48-N, E. 21st Street, New York, N. Y. 



PICK YOURS QUICK! 



Way Less Than Manufacturer's Price 



Speak quick — for these rebuilt 1 ntiurwoods 
are getting scarce. U. S. Govt, bought 
100,000 Underwoods. Genuine Visible Un- 
derwoods at biyc saving. 5- Year Guarantee. 
Try It 10 DAYS FKTK. Kent or buy. 
Write quick fur Oiler No. 77 . 

Typewriter Emporium, 34-36 W. Lake St, Chicag? 




KT "Vulcan" Ink Pencils 




Two 

Bizos — 
AH and 5.4 
inches. Extra Six 
8 InrhesCblack onlyjfl. 
Your narn« in nU inlay— $ -35 
FRKK— IJbetkl supply of ink with 
retail order*. A'aents wanted. tiio profi 

S. L. ULLRICH & CO.. 27 Thamei St., New York 



*1.25 



GILBERTS 

STO MAGIC 




BOYS — do tho vanishing 
billiard hall trick ' Make ono 
billiard ball become two — 
thou tbroo — then four — 
proa to ! Only one again ! or 
drop (our curd* into a hat — 
toll your friends to remem- 
ber what they are — wavO 
your wand, then p ill them 
out — -they are all blanks. 
Make a handkerchief 
disappear before your ^ 
friends' eyes. 

These mtd many others aro 
tri ks ynu ran do like a real 
magician, w'ithatlilbert Mag- 
ic Hot. You con have all sorts 
of fun — mystify your folks, 
entertain your friends, give 
real exhibitions for entertain- 
ment or money if you wish. 
Gilbert Magi- Seta supply 
complete apparatus aud full 
simple directions. 

For sale at all toy and de- 
partment stores — 81.50 up to S10 fin Canada 82.25 up to $15J 

Stnd tor too Mniti- Cttaloj/— fW< 

Sat No. 2004 , 

contains Manic Wand. 
Show Poster. Manual of 
_ instructions and---eonr- 

307 BUtchlcy Ave., new Haven, Loan, pteta tricks, suitable for 
church, social or schoul 
IN CANADA : exhibition. As you can 

carry individual tricks in 
your pocket to mystify 
your friends. 

*5 (in Canada 17. K0) 



THE A. C. GILBERT COMPANY 



THE A. C. QLBERT-NEN2IES CO . 'tisltd 

439 W. Kin! Street, Toronto 
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STOP That Radiator Leak 

.. . ' with liquid 

RADIATOR NEVERLEAK 

"Look for the Sunburst on the Can" 

Soldering is unnecessary! You can pave that 
$10 to $25 repair charges, save dismantling of 
your radiator, make a positive repair in 5 to 10 
minutes, by simply pouring a can of Radiator 
Neverleak Into the water in your radiator, that's 
all I You don't even have to drain the water off. 

Mends Cracked Water -Jackets 

Radiator Neverleak mends the leak anywhere 
in cooling system, even cracked water-jackets. 
It is guaranteed to satisfy or money refunded. 
It positively will not clog or interfere with the 
cooling system. 

Ford size can 50c. Larger size 75c. Carry a 
can as regular equipment. At all dealers or 
sent direct. 

BUFFALO SPECIALTY CO. 
365 Etlicott Street, Buffalo, N. Y. 



T\,°J CREDIT p- 

lwamonds % 

WATCHES i 




MAKE THIS A DIAMOND, 
WATCH AND JEWELRY 
CHRISTMAS 

Our Diamonds sra distinctive in 
beauty and brilliancy. A Genuine 
Diamond Is tha bast investment Into 
which you can put your money. K 
constantly Increases In value and 
lasts forever. 

Christmas Gifts r , 

make handsome ."worth-while" presents L - 
to send for our Catalog:, make your selections 
in the quiet of your own home, and have everything 
charged in one account. By this plan you can make 
very little ready money supply all your gifts. 

Best Gift of All 

The Lofti, Perfection 
Diamond Ring is the most 
popular Solitaire. Bach 
Diamond is specially selected 
by our diamond experts, and ii 
skilfully mounted in our fa* 
moos Lof tis "Perfection" 14* 
karat solid gold 6-prong ring, 
possessing every line of 
delicate grace and beauty, 
f C Down, and »:0 a Month,! 
buys a $25 i!in.-t. 
tin Down, ondSt a Month, 
JIUtmyaaSSORine. 
(IE Down, and H Ma Month, 
J 13 boras M l!in„-. 
con Down, nndSlOa Month. 
»' u buys a 3100 Ring. 




Handeoiaety Cased 
Ready for presentation 



Send for Free Catalog 

There are over 2,000 photosraphrc Illustrations of 
Diamond Rings, Diamond La ValHeres, Diamond Ear 
Screwt, Diamond Scarf Pine. Diamond Studs, Signet 
and Emblem Rlngs.Watches.Wrist Watches, Bracelets, 
Cuff Links, Brooches, Lockets, Chains, Charms, Sil- 
verware, Clocks, Toilet Seta; also our wonderfully 
showy assembled Solitaire Diamond Clusters, 

Whatever you select will be sent, all shipping charges 
prepaid. You see and examine the article .-ifht In your 
own hands. If satisfied, pay one-lifth of purchase price 
and keep it: balance divided into eight equal amounts, 
payable monthly LIBERTY BONDS ACCEPTED. 

Men's Favorite Diamond Ring 

Extra heavy 14 karat solid gold six- 
prong Tooth mounting. Faultless - 
lymado. SncctallyBciectedn'nedia- 
monds. perfectly cut find very bril- 
liant. The deep groove and grace- 
ful lines make tlm a very populr.r 
mounting. See our Catalog and se- 
lect just the ring you wish. Each 
ring is cased in a handsome box. 

Watch Prices "Down to Bed Rock" 

Kmlt i mmt lataasttaa * $3.00 a Month 

Send for Catalog and get posted about Watches before 
yon purchase. Our Catalog illustrates and describes all 
the new models— 15. 17,19.21. 23 Jewels, adjusted to tem- 
perature, aVSehTOri' and positions. Our watches are 
guaranteed by the factory and further guaranteed by us. 
We make all necessary repairs, barring accident, free of 
charge, for a period of three years from dateof purchase. 

Loftis Solitaire Diamond 
Cluster Rings 

Look Like What They Arc 
Intended For— A 
Large Single 
Diamond 





The 

Loftis Seven- 
Diamond Cluster 

designed for those 

who desires large showy ring 
for the least money as it has the ex- 
act appearance of n Solitaire that woo Id cost three or four 
times as much. The secret of toe rare beauty of this 
rimr lies in the perfectly matched stones, all of the Dia- 
monds, being uniform in sise.qua.lty and brilliancy: mount- 
ing is II karat solid gold, handmade, beautifully shaped. 

Suggestions for Christmas Presents 

A few of the many desirable articles shown in our large, 
handsome Catalog. Every article lifted below can be fur- 
hed at prices given, and up to any price you wish to 
pay. All arc popular selections of exceptional value. 



Diamond Rings, Sob- 

toire $29 Dp 

Loftis Solitaire Dia- 
mond Clusters . . 75 up 
Diamond La Vallicrcs 10 Up 
Diamond-set Cameo 

LaVallieres . . 12 up 
Diamond Brooches . 7 up 
Diamond Ear Screws 25 up 
Diamond Studs . . lO up 
Diamond Cuff Links . 5 up 



Diamond Scarf Pins $5 up 
Pearl Necklaces, with I>ia- 
mnnd-sct Clasp 8.50 up 
Wrist Watches . . 18 up 
Watches, gold 

filled . . . 17.50 up 
3racelets. solid gold 12 up 
Cameo Rings, Dia- 

mond-set . . . 12 up 
Vest Chains, solid „ 
gold . . . . 12 up 



aloe, 

articles as you wish charged in one account. 
Tn thoPach RllVOr WhileourpriceBarelow- 

iomeuasnDuyer erthaD the caah pricea 

quoted by other concerns, we make a discount of 
8 per cent to the buyer who desires to pay cash 
in full in advance, or on delivery. Order today. 

Nation*) Credit Jewelers 

DEPT. G871 106 N. STATE ST. 

CHIC AG Ot ILL 

■I BROS & CO. IeS0 Stores In Leading Cities 



in IUU in advance, or • 

B0FTIS 



A Drop of Oil Makes This Toy 
Paper Boat Run 

OUTLINE on a piece of heavy bond 
paper, 3 l A in. long, the shape of a 
ship as shown in the illustration, and in 
its center cut a round hole with a chan- 
nel to the stern end. Ordinary oil 




The oil spreading on the surface of 
water makes the propelling power 

is used for the propelling power. Sew- 
ing machine oil will do very well. 
Place the boat at the end of a sink full 
of water so that its under surface is 
quite well dampened, leaving the upper 
dry. Place a drop of oil in the round 
hole from the can. The boat will move 
at once and cross the sink. 

The reason for this movement is 
very simple. The oil, as soon as it 
touches the water, tries to spread and 
the only direction in which it can move 
is out through the channel to the rear. 
The result is that the oil sets up a re- 
action which drives the boat forward. 



Home-Made Rheostat for Service 
Lines or Batteries 

AVERY efficient rheostat for use 
either with batteries or on a house 
lighting circuit can be quickly and 
easily made in the following manner: 
Cut two pieces of heavy sheet copper 
in the triangular shape shown in the 
diagram, making the dimensions such 
that when placed in a large tumbler or 
small battery jar the dotted line will 
come to the top edge. Drill holes in 




Copper Plotes 



Copper plates fastened to a block and set 
in an acid solution to make a rheostat 

each for two tacks and a binding post. 
Now cut from a }^-in. board a piece 
long and wide enough to fit the cop- 
per sheets and tumbler. Tack the 
copper sheets to this and screw in the 
binding posts. 

When placed in the tumbler con- 
taining a solution of sulphuric acid 
it forms a very practical rheostat. 
The amount of resistance may be 
varied both by changing the height 
of the sulphuric acid in the tumbler 
and by varying its strength. The 
smaller the surface of copper immersed 
in the liquid and the weaker the acid 
solution, the greater the resistance. 



Popular Science Monthly 

Statement of the Ownership, Management, Circulation, 
etc., required by the Act of congrew uf Auirust 24, 1912. 
of Popular Science *'onthly publisned monthly at New 
York, N. Y., lor October 1, 1918. State of Vew York. 
C Mini y of New York, as. Before me, a notary public. In 
aod for the state and county aforesaid, personally appeared 
O. B. Capen, who, having been duly s*orn according to 
law, deposes and says that he Is the lualneas Nmnager of 
the Popular Science Monthly and that the loltowlng Is, to 
the best of his knowledge and belief, a true statement of 
the ownership, management, etc., of the aforesaid publica- 
tion for the date shown In the above caption, required by 
the Act of August 24, 1912, ombodled In section 443, 
Postal Laws and Kegulatlons, printed on the reverse of this 
form, to wit: 

1. That the names and addresses of the publisher, 
editor, managing editor and business managers are: Pub- 
lisher, The Modern publishing company, inc.. 225 West 
Thirty-ninth street. New York, N. \. Kdltor, Waldemar 
Kaemnrfert. 225 West Thirty-ninth Street. New York, 
N Y. Managing Kdltor. Waldemar Kaemp crt. 225 West 
Thirty-ninth Street. New York, N. Y. business Manager, 
O. B. Capen. 225 West Thirty-ninth Street. New York. 
N. Y. 2. — That the owners are: The Popular Science 
Publishing Company, Inc., 225 West Thirty-ninth Street 
New York, N. Y. Stockholders of Popular Science i ub- 
llshlng Company, Inc.. Henry J. Fisher. 22 William street, 
New York. N. Y.; Oliver B. Capen. 225 west Thirty-ninth 
Street, New York, N. Y.; Robert < ade Wilson. 683 Spring- 
field Avenue, Summit, N. J.: Waldemar Haempffert. 225 
West Thirty-ninth Street. New York, N. Y.: George B. 
Agnew. 22 William Street. New York. N. Y.: Susan O. Bliss. 
22 William street. New York, N. Y. 3. — That the known 
bondholders, mortgagees, and other security holders owning 
or holding 1 per cent, or more of total amount of bonds, 
mortgages, or other securities are: Importers and Traders 
National Bank, 247 Broadway. New York, N. Y.; H. J. 
Flsber, 22 WlUl&ra Street. New York, N. Y.; Geo. H. 
Mead Company, Dayton, Ohio. 4. — That the two pars- 
graphs next above, giving the names of the owners, stock- 
holders, and security h-ldera. If any, contain not only the 
list of stockholders and security holders as they appear upon 
the books of the company, but alBO. in cases where the 
stocktr lder or security holder appears upon the books of 
the company as trustee or In any other fiduciary relation 
the name of the person or corporation for whom mica 
trustee is acting. Is given: also that the said two paragraphs 
contain statements embracing afl'ant's full knowledge and 
belief as to the circumstances and conditions under which 
stockholders and security holders who do not appear upon 
the books of the company as trustees, hold stock and 
securities In a capacity other than that of a b"na fide owner: 
and this affiant has no reason to believe that any other 
person, association, or corporation has any Interest direct 
or Indirect In the said stock, bonds, or other securities than 
as so stated by him. 

(Signed) O. B. Capen. Burinem \fanagrr. 

Sworn to and subscribed before me this 24th day of 
September. 1918. 

Robert A. Macbeth, certificate filed In New York County. 

(Seal). My commission expires March 30. 1919. 



Why Pay Full Prices? 

*■ We'll send you cny diczrond fn our immense stock 
on approval, luen trv t > rratc'. tt ct fully eoper 
Mti M6V4 or 700 c _n m nti i - bac 1c ■ 1 heso amaxifltf ttanoxa 
ccnumimlly proved by customer** loUci*. 

D; „J P,,J.,_— 0:r rmstnesw for nearly 8 IK century 
lamODd banking TlMYl money upon diaroonoj* 
■ecurttr- Wti«o then* loans mr* net paid, diamond* am 
■old to set our tzwney back. So why pay full prices ? 

Send for Jos. DeRoy & Sons Bulletin 

gend your rumo and address. We'll Bend fr+* ySJrgsfa 
aUsun. Radically different from ordinary catalogues. 

Sou DeR.y & Sot* „$j&g£S£S5* 




Perfect hearing is now being re- 
stored in every condition of deaf- 
ness or defective hearing from 
causes such as Catarrhal Deaf- 
ness, Relaxed or Sunken Drums, 
Thickened Drums, Roaring and 
Hissing Sounds, Perforated. 
Wholly or Partially Destroyed 
k DrumSjDischarge from Ears, etc. 

Wilson Common-Sense Ear Drums 

''Little Wireless Phones for the Ears" require no 
medicine but effectively replace what is lacking or 
defective in the natural ear drums. They are simple 
devices, which the wearer easily fits into the ears 
where they are invisible. Soft, safe and comfortable. 

Write today tot our 168 page FREE book on DEAF- 
NESS, giving you full particulars and testimonials. 

.WILSON EAR DRUM CO.. Incorporated 
301 Inter-Southern Bldg. LOUISVILLE. EX. 



"I Would Not Part 
with it for $10,000" 

writes an enthusiastic, grateful customer. 
"Worth more tha:. atarm." says another. 
So testify over 100,000 Mart and Womm 
who have worn It 

The Natural Body Brace 

Develops erect, jrraeeful figure lirinus com* 
fort, health, strength and pep. 



Makes You Feel Good and Look Good 



Replaces and supports misulacel Internal orpans: reduce* 
enlarged abdomen; straightens shoulders: relieves backache, 
curvatures, nervousness, ruptures, etc ., In both kin. Fine 
after operations. Write today for illustrated booklet , meas- 
urement blank and our very liberal fraa trial proposition. 

HOWARD C. RASH, Pre.. Natural Bod* Brae* Co.. 
241 Rash Buildinr • SAUNA* KAN, 
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Therefore to diminish the resistance and 
increase the current add more of the 
acid solution so that it will rise higher 
on the copper plates or strengthen 
the solution by adding a little more 
of the concentrated acid. The closer 
the plates are together, too, the less 
the resistance. 

The resulting chemical action will 
gradually use up one of the plates 
and change the sulphuric acid into 
copper sulphate, but these may be 
easily renewed.— Floyd L. Darrow. 



If You Knit for Soldiers You'll 
Need This 

AS long as the war continues we 
L can be certain that the knitting 
fad will continue to hold the interest 
of women. 

All of these patriotic knitters know 
that a ball of wool will not un- 
wind uniformly 
as needed and 
"stay put" un- 
less held in posi- 
tion by some 
device such as 
the one illustra- 
ted here. 

The ball holder 
can be made of 
almost any 
material such as 
celluloid, brass, 
tin, ecc. The 
ring A should be 
continuous and 
smooth so that 
the link B will 




Yarn ball holder 
to slip on the arm 



slide readily. The link B in this case 
is made in one piece of a single length 
of brass wire. It may be made of a 
chain of equal length. Pivot C is 
provided with a swivel at one end and 
three or four threads on the other. 

A nut E is fastened to disk D with 

solder if the disk is brass or tin. On 
the other hand, if the disk is made 
of celluloid, the nut can be fastened 
by the usual method. The object 
of the nut is to provide a thread 
for the disk so that it can be screwed 
onto the pivot. The disk, if made of 
brass, can be stamped with designs, 
making the device not only useful but 
ornamental. 

The wool is wound in a ball in the 
usual way. The pivot is then pushed 
into the ball slowly, working it slightly 
from side to side, the idea being to 
avoid splitting the individual strands 
of wool, as this would prevent the wool 
from unvinding when that particular 
spot was reached, and then necessitat- 
ing unscrewing the disk and removing 
the pivot. Or, if desired, the wool may 
be wcjnd directly upon the pivot — 
thus preventing any possibility of the 
yard being split. The disk is then 
screwed into place and the ball is 
ready for work. Illustration shows 
the holder in use. The ball hanging 
freely will revolve at the slightest 
pull and will not interfere with the 
knitting process.— Frank W. Harth. I 



MECCANO 

Toy Engineering For Boys 



TT'S great to build real engineering structures. See the 
I big Derrick below. The finest engineering shop couldn't 
produce a smoother-working one. The Anti-Aircraft Gun 
(or "Archie") and the Searchlight, too, are dandies, just 
like those you see "over there." You can build these and 
hundreds of other models. 

Easy ! No engineering experience necessary. Your 
Meccano Outfit contains a large illustrated instruction 
book that makes it very simple. 

No limit to the models you can build. Outfits No. 1 to 
6 contain instructions for building 325. Then comes Book 
No. 2 with 100 more; 35c at regular dealers. Before you're 
done with these, more will be coming. Always something 
new. 

Send for Meccano Wonder Book — It's Free 



Send full name and address and we will mail you this 
splendid book telling all about Meccano. We will also 
send you a copy of the Meccano Magazine, a live boys' 
publication that keeps Meccano boys right up to date 
and affords them no end of fun. 



PRICES OF 
MECCANO 
OUTFITS 



No. 00 
No. 0 
No. 1 
No. lx 
No. 2 
No. 2x 
No. 3 
No. 3x 
And up to 



MECCANO 
MOTORS 

Electric, E-l $2.00 
With Reverse 
Gear . . . 4.00 

Clockwork 
Motor . . 3.00 



Sent prepaid on receipt of 
price ij not at your dealer's 



Searchlight 






Anti-Aircraft 
Gun 



Meccano Co., Inc., BIdg. 10-K, Bush Terminal, Brooklyn, N. Y. 
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De Luxe 

XMAS GIFTS 




DIAMONDS 

AND OTHER JEWELRY 

ON CREDIT 
AT CASH PRICES 

Exquisite Cluster rinn, 
consisting of 7 fine 

Serfert y matched 
'inmonds set in new- 
est st>le. hi h, 1-t-Kt. 
Gold engraved 
mountin,.. Looks like 
$350.00 Solitaire. 

price $62.92 




Ehffnvcd IWcfiw, 1 tine 

Di-unoiH, $30.00 



25? 

Clustei, \'£ fiat' 
morn l», S-ipphirc 
center. 0Oa*O 



Buy Today —10 Months to Pay 

SWEET DIAMONDS 

art; highest quality, blue-white, perfect rut gems. 
Every Diamond guaranteed for QUALITY and 
VALUE. 

SWEET'S Ten Payment Plan 

Good* »nl on appro al at nur ; ; tn*t Esamine — if 
i pay only one-fifth t he purchase price and the real 
in IU equal monthly payments. \<H K ( IIEIUT 
IS ramil Willi TUB HOI.SK OK SWEET — NO 
RED TAPE — NO DELAY— ABSOLUTELY CONFI- 
DENTIAL. 

SWEET'S Money-Back Cuarantee 

protects you in ©very way. Any money you may have 
deposited will be promptly refunded if you are not 
entirely aatisfied. 

Our7mt Profit Sharing Exrnanpe Plan 

applies to all oichan*e« of SWEET DIAMONDS. We 
share our oro'ite with our customers t>y allowing; them 
a yearly increase of 7'«% more than paid, on all 
Diamonds exelianned for more e«per-*ivc ores. 
Our Frea Catalog; contains ov er 1500 gift suggestions in 
Diamonds. lewelry. V ate he* Pines I ins I a\aliieres 
Bdverware 'rati h T ory Toilet War*. Cut Class < am- 
oral, and Phonographs. Write NOW to Dept. 47 T. 
10% discount allowed on all «iih transaction. 

L. W. SWEET & CO., Inc. 

2-4 Matdon I.e. Dept. 47T, New York 



Twenty-five Dollars for You 



"IraWWe.; 



Tell us the best way of using an old automobile tire and 
win the first prize in the Popular Science Monthly Contest 

"\I7"HAT do you do with your old automobile tires? 
Throw them away? Sell them to the junk-dealer? 
We have seen old tires used as life-preservers. There 
must be other even more practical uses for them. We 
wonder what the ingenious mechanics and farmers through- 
out the country have done with their old tires— to what 
practical uses they have put them in the home and in the 
shop. Let them step forward and tell us. The POPULAR 
SCIENCE MONTHLY offers three prizes— a first prize of 
#25, a second prize of #15, and a third prize of $10 — to 
be awarded in accordance with the rules published below: 

Rules Governing the Contest 



(1) Contestants are not limited 
to the number of methods of util- 
izing old tires which they may 
describe. But only one method 
can possibly win the first prize, 
only one the second, and only 
one the third. The contest is open 
to everybody. 

(2) The method of using old 
tires must be clearly shown either 
in a photograph or in a drawing. 
If a drawing is sent in, it need 
not be made by a skilled drafts- 
man. It is sufficient that it should 
be intelligible. While pencil 
sketches will be considered, con- 
testants are requested to make 
their drawings in ink on bristol- 
board. The views should be 
sufficient in number to set forth 
the use of the tire very clearly. 
The contestant's name and address 
should appear on each sheet of 
drawings. 

(3) The drawings or photo- 
graphs must be accompanied by 
a description, preferably type- 
written, in which the method of 
utilizing the. old tire is clearly 
given. It must be written on one 
side of the paper only, and it 
should not be more than 500 
words in length. The name and 
address of the contestant should 
appear in the upper left-hand 
corner of the first sheet of the 
written description. 

(4) The drawings and descrip- 
tion entered by contestants must 
be received by the Popular 
Science Monthly not later than 
5 p. If. on December 31, 1918. 

(5) The judges of the contest 
will be the editors of the Popular 
Science Monthly. 



(6) The first prize of #25 will 
be awarded to the contestant who, 
in the opinion of the judges, has 
suggested the simplest and best 
method of utilizing an old tire. 

The second prize of $15 will be 
paid to the contestant who sub- 
mits a method next in merit. 

The third prize of $10 will be 
paid to the contestant who sub- 
mits the method third in merit. 

(7) The winners of the contest 
will be announced in the earliest 
possible issue of Popular Science 
Monthly. A description of the 
methods which won these thrre 
prizes offered will duly appear in 
the pages of the Popular Science 
Monthly, together with the 
names of the winners. 

(8) The editors of the Popular 
Science Monthly shall have 
the right to publish meritorious 
methods of utilizing old tires 
which do not win a prize. The 
regular space rates will be paid 
to the contestants who submit 
manuscripts on the methods thus 
selected. 

(9) When a contestant submits 
more than one method, the de- 
scription and drawing by which 
it is set forth must be sent as a 
separate unit. 

(10) No manuscripts or draw- 
ings will be returned to contes- 
tants unless postage is enclosed. 

(11) Send drawings and speci- 
fications to the Tire Contest Edi- 
tor, Popular Science Monthly, 
225 West 39th Street, New York 
City. 
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A Square Bucket for Handling 
Sand for Street Cars 

AT the terminals of street-car lines 
Jt\ a large sand-box is usually pro- 
vided, so that motormen can fill up 
the sand-boxes on their cars to be 
used for sanding 
the rails. In 
carrying the dry 
sand from the 
supply box to 
the cars in an 
ordinary round 
bucket much of 
the sand is 
spilled out while 
being poured 
into the con- 
tainer. To over- 
come this a 
tapered square 
bucket, like the 
one shown in the illustration, has 
been found to be a good method 
of handling the sand without spilling 
it. — R. O. Hellwig. 




A square bucket does 
not spill the sand 



A Home-Made Turning Tower for 
the Children 

THIS holiday decoration is known 
as a Christmas pyramid. It is 
made of wood, with a revolving tower 
set in the interior of the upper part. 
This tower has shelves on which small 
soldiers, candles, and other ornaments 




A novelty turning tower driven by the 
heat from the candles and fan at top 

are placed, to be displayed as the 
shelves follow the circle. By means of 
rods hidden behind the shelf drapery, 
bells play a tune as the shelves move 
around. 

The lower foundation is permanent 
and can serve as a doll-house. To 
cause the tower to revolve and play 
its tune, the candles are lighted. The 
heat from the candles causes the fly- 
wheel on the extreme top to go around, 
and in its rotation it carries the tower 
with it. — Clarence T. Hubbard. 




$ 95 An Hour! 

"Every hour I spent on my L C. S. Course has 
been worth $95 to me ! My position, my $5,000 
a year income, my home, my family's happiness 
— I owe it all to my spare time training with the 
International Correspondence Schools!" 

Every mail brings letters from some of the two million 
I. C. S. students telling of promotions or increases in 
salary as the rewards of spare time study. 

What are you doing with the hours after supper? Can 
you afford to let them slip by unimproved when you can 
easily make them mean so much ? 

For 27 years men in offices, stores, shops, factories, mines, 
railroads, in the Army and Navy — in every line of technical and 
commercial work — have been winning promotion and increased 
salaries through the I. C. S. Over 100,000 men and women are 
getting ready right now in the same way for the better jobs ahead ! 



Your Chance is Here ! 

No matter where you live, the 
I. C. S. will come to you. No matter 
what your handicaps, or how small 
your means, we have a plan to meet 
your circumstances. No matter how 
limited your previ )us education, the 
simply written, wonderfully illus- 
trated I. C. S. textbooks make it easy 
to learn. No matter what career you 
may choose, some one of our 2S0 
Courses will surely suit your needs. 

One hour a day spent with the 
I. C. S. will prepare you for the posi- 
tion you want in the work you like 
best. Yes, it will ! Put it up to us 
to prove it. Mark and mail this 
coupon now f 



— — ■ — — TKAH OUT H«» t— 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

BOX 7614, SCRANTON. PA. 
Explain, without obltfttttif mo. how I can qualify fov 
the position, or In the subject, he/or* which I mark X. 



ELECTRICAL BHSIIIVRR 
Etscte-te Utfaiimud it M . 
Klectrlc Wiring 
Telegraph Engineer 
Telephone Work 

■ KniORlL KMJIUEEU 
HaaaaaUal DrtlUku 
Mftekln* Shop frMtlM 

Tool maker 

Gee Engine Operating 

CIVIL ENGINEER 

HnrraTlnr end Mapping 1 

■ 1KB FnKFBUWr'MJ'll 
STlTIOlfiKT fc.NHIM 1 Tl 
Marine Engineer 

Ship Draftsman 
ARCHITECT 
Contractor and Ball da* 
irthtuetare] Draftaaun 
Concrete Builder 
Structural Engineer 
|-M : SUU\4i 1M' Hr.ATlHfi 
Sheet Metal Worker 
TaztllaOTaraearerfiapt. 
CHEMIST 



SALESMANSHIP 
ADVERTISING 
J Window Trimmer 
Show Card Writer 
Sign Painter 
Railroad Trainman 
ILLUSTRATING 
Cartooning 
BOOKKEEPER 
m*norrapbsr and TjpuI 
Cert. Pub. Accountant 
TRAFFIC MANAGER 
Railway Accountant 
Commercial Lew 
GOOD ENGLISH 
Teacher 

Com mob fitheel Sabjaoai 
Mathematics 

CIVIL SERVICE 
Rail wav Mall Clerk 
AUTOMOniLr: OI»EKATM« 
into Hapalrtna; 
Nerlgarlon 
ItiRICL'liTL'ltR I 
Penltr7KaUl.fl 



f inBpae! 
I IQltalk 



Present 
Occupation- 



Street 

and No.. 



OUjr_ 
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CHRISTMAS GIFTS 
AT I. PRESS & SON S 

Order Direct From This Ad or Writ. 

Now (or Our Big Free Xmat C.talo? ** M lfcVil * 
" s Here and 

The advantages of bn vi ng direct ehalu. 1/4. 
from the diamond cutters and A/M carat 
wholesale jewelers has never diamond, 
been demonstrated so em- , 
phatically as now. You will -' 



savings you can effect I 
buying direct from »t 
ORDER NOW and rea 
the benefit of our 
present low prices. 



EXAMINATION 



It will not tost youa pen- 
ny t<> see our goods. 
You p>iy no deposit nor 
• yoti-sell by Mk- 

in* us to send .1 selection 
for your approval. // V 
assume alt the risk, 
Sfmplv select a-iythina 
from thi« ad or from our 
catalog and fell us what 
bank or exprf»* office 
we shall send it to. 



P 



mm 



gnlrl h- nutiful hand- 
carved pink --hell 
aaiaeo tiof. 

SILTS 



DM53 UK -o:M raid -W. g 3/l« carat 
diwnoot $12.50 





liv-ry diamond you buy 
from us U covered by (MH 
in»t 'dad m^ney back 
frnar.iutee—.hv most lib- 
eral ever issued- It gives 
tlie exact carat weight and 

rr/Hr-u ■/ v»ur money in J ■ »^a. ! ^, 

f*l' any tune -ctthin one 

year; also allows full 1 ■ ->-;< i 
e*cha«sr privilege at any f \ r43rf3££& ) 



BIG XMAS 
CATALOG FREE 



No t»ook of its kind er«-r 
published to tains such a 
wealth of Chr *tmas Qif 
s * ■■ . 1: is a 28v- 

IMne volume, lavishly il- 
lustrated with diamonds, 
letvelry, watch's, silver- 
ware, etc., at pnets th.M 
Mt'/i amaxe y<w. Simply 
wriie us a kiter or a i>o*t- 
Cird and we will forward 
your free cop? of it at 
once. 

WRITE FOR IT 
TODAY 



D85.1 UK soli.! gvM oluntc 
rinc. Solid platinum aettlBc 
faaeT shank. T blur-white 

ju»«M4*. S5C.00 




w»tctietl 
»• 1*11 mil naknof 
it - V r it rook but* 
i m prion 10-year 
free repair guar* 
1 ti tee IwuM with 
• rr watch. 




NOW Is The Time To Buy 

In view of the constantly increasing cost o' 
Diamonds, Watches, Jewelry, etc., we cannot 
urge too emphatically the advisability of making 
your selections NOW, before our present low 
prices must be advanced. 



HILffDELPHIA. U.S.A. 




An Audio Frequency Oscillator of 
Simple Construction 

THE constant demand for a source 
of current having a constant 
amplitude and frequency for labora- 
tory measurements has been met in the 
past by utilizing a buzzer or some 
similar device to interrupt the circuit. 
An instrument which does not break 
the circuit entirely, but acts to vary the 
strength of the 
current, would 
obviously be 
superior to any 
buzzer arrange- 
ment. The latter 
mode of opera- 
tion is the under- 
lying principle 
of the audio fre- 
quency oscillator 
shown in the 
accompanying 
illustration. 

The phenom- 
ena that take 
place when the 
receiver of a tele- 
phone is placed 
over the trans- 
mitter mouth- 




GtNtEflU UTILITY CIECUIT 



The tone is due to the reaction on each other 
of the two pieces producing rapid variations 



DASH UNES 
SHOW BOAT 
AT SURFACE 



piece are familiar to many readers. 
The tone emitted is due to the reaction 
on each other of two pieces of ap- 
paratus, producing extremely rapid 
variations of the current strength in 
the circuit. The note is clear and, 
when the two are rigidly fixed with 
relation to each other, is of a constant 
pitch. The frequency is dependent 
on several factors, chiefly the material 
and sizes of the diaphragms in the two 
instruments and the volume and length 
of the air column through which they act. 

The pitch of the note can be varied 
easily by arranging some means for 
changing the length of 
the air column between 
the instruments, as can 
be proved by placing a 
receiver over the mouth- 
piece of a transmitter 
and then gradually sep- 
arating them. How- 
ever, for laboratory 
work a fixed note will 
answer all requirements. 

A transmitter of the 
metal diaphragm type, 
a receiver of 80 ohms 
resistance, and some 
means of mounting 
them in close relation to 
each other are necessary 
for the construction of 
the audio frequency oscillator. For 
the base of this instrument a 5-in. 
fixture block was utilized. The up- 
right block was cut from %-in. pine 
and measures 3J4 in. by 1% in. A 
hole was then drilled in the block 
Vs-m. from the top. The size of this 
hole will depend upon the style of 
transmitter you intend to use. Should 
it have a male thread to take the 
mouthpiece, the hole should be of such 
a size as to take the thread with a 
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tight fit so it can be screwed into place. 
With a female thread on the trans- 
mitter it is necessary to bore a hole 
the same size as that in the transmitter 
and fit a short brass or, preferably, 
fiber tube in the hole, allowing it to' 
extend sufficiently so the transmitter 
can be screwed over the hole. 

To mount the receiver, drill two 
holes in the cap at opposite sides of the 
hole and countersink them on the 
inside. With 
two small flat- 
head screws the 
cap can then be 
fastened in place 
with the hole 
central to that 
in the block of 
wood. These 
screws should 
come well below 
the surface of 
the hard rubber 
or they will touch 
the diaphragm of 
the receiver and 
interfere with its 
proper action. 
The receiver 
body is then 
screwed into 
place. The instrument can be finished 
in any manner desired and binding 
posts arranged to make connections. 

To test the device, connect the re- 
ceiver and transmitter in series with 
five or six dry cells. The instru- 
ment should emit a clear note as soon 
as the circuit is closed. If it fails to 
do so, reverse the connections to the 
receiver. 

To use the device for measuring pur- 
poses it is often impractical to connect 
the other apparatus in series, so it is 
necessary to utilize a telephone induc- 
tion coil in connection with the 
oscillator. 

It makes little dif- 
ference which winding, 
primary or secondary, 
is connected in the 
circuit with the instru- 
ment. — T. W. Benson. 



HUH*- 



coDt practice: circuit 



BLOWING IN 
RUBBER TUBE 
INFLATES 
BLADDER. IN 
BOX INSIDE 



STRIPS Of LEAD 
TO BALANCE AND 
SUBMERGE BOAT 



The boat is controlled by air 
pressure through a rubber tube 



Toy Submarine 
Controlled by Air 

IT is not at all difficult 
to build a boat that 
will submerge and rise 
at will without, appar- 
ently, being directly 
controlled. The mate- 
rials necessary are a 
small box about the size of a cigar 
box, a rubber bladder, 2 ft. of rubber 
hose and some pine lumber. 

The boat may be built any shape 
and manner desired so long as the box 
is placed in the center. A boat with a 
hollow body would be all right with- 
out the box. Inside the box, or the 
cavity of the boat, put a football 
bladder on the end of which a rubber 
hose 2 ft. long has been cemented. 
On top of the body of the boat a 
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10 MODELS 



Pipe, Tubing and 

Solid Bar Benders 



MODEL A 




BEND all sizes of standard or 
double thick steel, wrought 
iron, brass and copper pipe from 
}/$ to 6"; tubing from to 7\ 
round, square and twisted solid 
stock from to l% n to 3". 

American Pipe Bending Machine Co. 

Ma nU '• cturcr* 

51 Pearl St., BOSTON, MASS., U. S. A. 



Amberola 




Fro© Trial 



;nu m»y Veep this 



Edison". K r ... ,.„.,.,.. 
tnph with uiu ..i Jin ■■ >l 
stylus— and your cbt 




_f T'-coTtlH, t"0, fur only fl. Vny 
the balance at the rat.- of only a few rent* 
• day- T-y the new Ambcrol* in <■ our own home before yo*a da* 
cWe to buy- Send Bu tnooey down. Then return it if you wiab. 



i Ambe-rolea. No obi 



new book and 



Chtc.o. HU-gii 



ELECTRICITY MADE SIMPLE ^SueT'o^p..: 

Kit, and understandable. .1.00 Postdald. . _ 
puUr Science Monthly. 225 W. 39th St., New York 

■ . BECOME AN EXPERT 

Accountant 

Executive Aceount&nta command biff salaries. Thousands of firms 
Act*! them. Only 2,500 OrLitiod Public Accountants In UTS. Many 
an earning- $3,000 to $10,000 a year. We train you thoroly by mail in 
■pare time for C. P. A. examinations or executive accounting posi- 
tion*. Knowledge of bookkeeping unnecessary to beirin— we preparo 
you from the around up. Our course and service are undt-r the 

.erviBion DC William B. Oaatenhoht. A. M.. O. P. A.. Former 

ptroller and Instructor, University of Illinois, assisted by a 
Of C. P. A s. inrludinp members of the American Institute of 
mnLanta. Low tuition fee— easy terms. Write now for uifor- 
..on and fret book uf Accountancy facts. 

Sails Extension Univcr.it y . Dspt. 1283- HA Chicago 
Tha World' j Great*"' ^^.'pi UnUwtty" 

THE MIDGET SLIDE RULE 



CHS 




will add. subtract, multiply, divide; 
solve problems involving eveo and 
uneven roots and powers.* Also 
gives the lotrarillime of numbers 
and the &ines and Cosines. Tan- 
gents and Co'anicenie- of nil anslea 
Ita operation ia very aimple: quickly 
solves any mathemat'csl problem. 
Durably nwte of metal Artei-ted tor 
shop and ofHce use Kits the pocket, 
ik im-hcsiniliameter. 

Price with instructions., $1.00. 
Your •ftf>i- true* i> firm an «■•. -*.uji*d. 

Giboa SlHe Rale fV. MIei. Vich 




TOOL CASES 



Machinists and Tool make rs 

Write fit our bo-kle' nhowftrir the 
bent buih a"ft moil firarllral *u-lfr- 
tion of Tool Caaea on the market. 
We ship nlrsCI from factory and 
soararitee to pleaae you or refund 
all money. 



SO Columnls St. , Dayton. Ohio 



Bartlett Snips $2.40 to $5.50 

Usodby U. S. Government. Marie for harde.t ser- 
vice. Hla-hly t*rnpe-eu , rucriri,- ■tea!, drop lomcd. 
Cute been. Holde the edit. Cute 18 a-.ua-c metal 
et point ca.il> - cut r ina power three times that Ot 
ordinary atraiaht snip, r'or ante by dealers or 
sent postpaid in U. S. at these pnoee: 




T-ln..HamredS1.U 

8.1a.. forced . 1.40 » . 

10-to. . . . 3.M , 
lit la. . . . 4.80 i 

14 -to. ... 5.50 « FOLDER ON REQUEST* 

BARTLETT MFG. CO., 31 East Ul.jrtte An., RM Mich- 



cylindrical tin can is placed, and on 
top of this can another smaller one. 
These are not essential parts of the 
submarine and may be left off, or 
the boat made in a different manner. 
The hose extends up through these cans 
and over the side of the vessel which 
holds the water in which the boat floats. 

Strips of lead, or some other metal, 
should be nailed along the bottom 
of the boat in order to balance it and 
make it just heavy enough to slowly 
sink when no air is in the bladder. 
Holes cut in the sides of the box and 
cans help it to sink by filling with water. 
To cause the boat to rise, inflate the 
bladder with the mouth, through the 
rubber hose, compressing it until there 
is enough to float the submarine. Al- 
low the air to escape and the boat sinks. 
If desired some means of propelling 
the submarine may be added to the 
boat, such as a propeller run by a 
clock spring. — F. E. Brimmer. 



Frame Hooks for Handling a 
Newly Painted Sign 

HANDLING a freshly painted sign 
usually means a broken frame. 
A very convenient and safe method, 



-Cord -Signs back 
to back 




Frame hooks to keep apart the freshly 
painted sides for carrying the signs 

as well as one that economizes space, is 
to attach several screw hooks to the 
back of the frame, as shown in Fig. 1. 
The sign can then be moved as often 
as desired, without smudging. If the 
sign is large a piece of rope can be 
fastened to the screws and the sign 
hung up like a picture. — J. M. Kane. 



Splitting Paper to Keep Articles 
on Both Sides 

IT often happens, in making a scrap- 
book or cutting out advertisements 
for filing, that there is something im- 
portant on both sides of a page. The 
remedy is to split the paper. 

To do this, paste the desired clipping 
between two heavy sheets of paper, 
and, when thoroughly dry, quickly 
and without hesitation pull the two 
pieces apart. The paper will split in 
half, leaving each half stuck to its 
heavy sheet of paper. These are 
easily removed by soaking in water, 
and, except for a little dullness in the 
ink and thinness of the paper, are as 
good as ever.— Victor H. Todd. 
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PATENTS 

JF YOU HAVE 
an invention 
which you wish 
to patent you can 
write fully and 
freely to Munn & 
Co. for advice in 
regard to the best 
way of obtaining 
protection. Please 
send sketches or 
a model of your 
invention and a 
description of the 
device, explain- 
ing its operation. 

All patents secured by 
us are described in 

SCIENTIFIC 
AMERICAN 

without cost to patentee 

All communications 
are strictly confiden- 
tial. Our vast prac- 
tice, extending over a 
period of seventy years, 
enables us in many 
cases to advise in re- 
gard to patentability 
without any expense 
to the client. Our 
Hand-Book on Pat- 
ents is sent free on re- 
quest. This explains 
our methods, terms, 
etc., in regards to 
Patents, Trade Marks, 
Foreign Paten ts, etc. 

Munn & Co. 

SOLICITOUS OF FA TENTS 

683 W00LW0RTH BLDG., NEW YORK 
627 F STREET, WASHINGTON, D. C. 
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WITTE 



GET A 

"KERO-OIL" ENGINE I 



MONEY J 
BACK m 

if notsatisfied On 

my New 90 
Day Engine Offer 



Have More Power 
Do your work easier 
—Get a better engine 
— At less coit — Make 
more money — Save 
more fuel— Immediate 
Shipment Direct from Factory— No 
long waiting— Five- Year Guarantee 
Deal Direct— Hundreds of Engines 

—2 to 30 H-P all styles— Ready to 

Ship — Suit yourself as to terms- 
Cash— or Payments — or 

NO MONEY Write for my latest 

nAimT book,(copyrighted)"How 
DOWN to Jud * e Eng""* -tells 
you all about engines and 
fuels, and why I can sell a better 
engine at wholesale factory price. 

I Bhip everywhere in the U.S. — guarantee safe 
delivery — save you $1 5 to $200. I can ship big: 
engines — or small engines — on wire orders. 
Write me today— ED. H. WITTE. Pres. 

WITTE ENGINE WORKS 

2223 Oakland Ave., Kansas City, Mo. 
2223 Empire Bldg., Pittsburgh, Pa. 

i gin e Manufacturer 
Mract to th» User. 



\ReUDe£i£ Tools 




Tempered 
One at a Time 



Temper is the test of a Hack-Saw 
Blade. If the temper is too hard the 
blade breaks easily — if too soft, the 
teeth strip. 

The usual method of tempering 
blades is to put a batch of about 100 
on the fire and try to distribute the 
flame evenly — at best an uncertain 
process. 

But "RED DEVIL" Blades are 
tempered one at a time by a special 
process — insuring absolute uniformity 
of hardness and cutting edges. 

// your dealer hasn't them, send us 
his address and you'll he supplied 

SMITH & HEMENWAY CO., INC. 



126 Coit Street 



Irvington, N.J. 



AGENTS KEROSENE 

MWtP ■ * coal oil) BURNER 



Makes Any St 



Free Sample 
to Workers 




Makes itaown gas from 
Kerosene (coal oil). 
(Uvea every home a gas stove. Absolutely safe. Cheapest 

Wonderful Labor Saver p&g 

Women wild about It. No coal or ashes to carry. No more 

iSnl rom Safe, Clean, Odorless, Cheap 

Every home a prospect. Low price make* quick nates. Easy to carry 
and ilemoiiHTrate. Bin profit*. Your territorv is oi.rn. (i'rife. today. 
THOMAS BURNER CO.. 3647 CAY ST., DAYTON. OHIO 



An Inexpensive and Practical 
Sanding-Machine 

THE illustration shows a very 
clever design for a home-made 
sander which can be used in the home 
workshop or, if built on larger di- 
the pattern or wood- 



mensions, 




working shop 
of a manufac- 
turing plant. 
The one shown 
is a small size, 



HINGED GUflGD * REST— GLMED 
LET DOWN TO SAND CURVED SJEFflCES 




Flint papee nq 
A large drum mounted on a stand and the drum sur- 
face covered with sandpaper for a power sander 



its drum being made up by spiking 
staves 30 in. long, 3 in. wide and 2 in. 
thick to circular end pieces. These 
pieces were cut to 18 in. in diameter, 
making the outside diameter of the 
drum 22 in. The drum may be driven 
by an independent motor or with a 
belt from a line shaft at a speed of 
300 r. p. m. 

After mounting the drum and ap- 
plying the power it was turned down 
perfectly round and smooth, and then 
balanced by attaching a piece of bab- 
bitt metal on the inside where it 
seemed light. A pad of cotton flannel 
was put around the drum on which a 
piece of No. 2 sandpaper was glued, the 
ends being fastened with a stick 
driven into a %-in. groove cut in the 
surface of one of the staves. 

Knotty and cross-grained pieces of 
wood may be given a surface by run- 
ning them back and forth on the drum 
as it is turning. This surface can- 
not be obtained in any other 
way. — L. F. Ashley. 
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the tracing-paper the vertical bound- 
ary lines of the letters. 

Suppose the line of letters of the 
copy is 10 in. long and we wish to 
fill a line 18 in. long. Tack the copy 
to the drawing-table in a horizontal 
position. Draw a line A on a strip 
of paper and on the line mark points 
B and C 18 in. apart. Tack the strip 
of paper to the board in such a way 
that lines D and E, if extended, would 
pass through points B and C. It is not 
necessary to draw lines D and E, because 
the points B and C can be 
placed in the right position 
with the aid of the T-square. 
Place the T-square on the 
lines marking the vertical 
boundaries of the letters 
and mark the points on line 
A where the lines would 
fall if they were extended. 

To determine the 
height of the letters, draw 
a horizontal line F on 
the tracing-paper and on it mark 
points G and H to indicate the height 
of the letters of the copy. On the line 
A mark the points / and ./ where the 
lines extended from GH would fall. 
The strip of paper is now removed 
from the table, cut along line A and 
the points transferred to a line drawn 
on the drawing-paper to receive the 
final lettering. 

If a printed alphabet is not ob- 
tainable the words in the lines may be 
drawn to the approximate size and 
this method used for correction to ex- 
act size. — C. H. Patterson. 



Laying Out Letters to Fill a 
Given Space 

THE method sometimes employed 
for dividing a line into a given 
number of parts 
may be used for 
locating the 
boundary lines 
for letters so that 
a line of letters 
will exactly fill a 
line of given 
length. If a 
printed alphabet 

of the style of letters to be used 
is at hand, make a copy from it 
on tracing-paper of the letters which 
form the word or words in the line. 

This tracing may be made very 
rapidly, and having traced one letter 
it is comparatively easy to space the 
succeeding letters correctly, because 
of the transparency of the paper. If 
one is fairly expert in spacing letters, 
it will only be necessary to indicate on 
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An Effective Way of Handling 
Manure on the Farm 

THE farmer should appreciate more 
fully the value of manure and the 
proper methods of handling it. He 
should figure it as worth at least $2 
a ton, and he should get that amount, 
or in many cases much more, out of it 
by proper handling. 

Just how it ought to be handled 
depends upon conditions. The best 
method, where cattle are fed in barns, 
sheds, or lots, is to haul the manure to 
the fields day by day or week by 
week as it accumulates. There is 
the least loss 
in handling it 
in this way, al- 
though the plan 
is not always 
feasible. 

The next best 
plan is to feed un- 
der an open shed, 
where the man- 
ure may accumu- 
late and where 
it will be kept 
tramped down 
compactly by the 
animals. Un- 
der such a plan 
it will be kept 
sufficiently compact and moist to pre- 
vent -rapid fermentation, and, next 
to hauling to the fields day by day, 



MACHINERY 



Method of laying out 
letters for enlargement 
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this provides for the least loss of 
fertilizing constituents. 

One of the cheapest plans is to 
feed directly back on the fields; but, 
in this case, the feeding is often done 
on some hillside, where washing and 
leaching carries away the larger part 
of the fertilizing constituents; or else 
the cattle are fed in some sheltered 
wood lot where the manure is lost to 
the fields. 

In this connection it should be said 
that on a farm of 100 acres or over a 
manure-spreader will pay; and where 
much stock is kept it will pay hand- 
some returns on farms of much smaller 
size. It is generally considered that 
the value of a manure-spreader lies 
in the savin? of labor; but, while this 
is an important reason for its use, it is 
not the only one. A reason that is as 
important, or even more so, is the fact 
that manure put on evenly and rather 
lightly over a large area will give larger 
returns to the ton of manure applied 
than the same manure put on heavily 
and irrejularly over a small area. 
This difference in return will frequently 
pay for the spreader in a single season. 

There is one other reason why a 
farmer should own a spreader, and 
that is, when he has his money in- 
vested in such an implement, he 
will invariably take muc'i better 
care of the manure that his farm 
produces. — F. H. Sweet. 



Using a Vise for Stretching a 
Soft Hat 

A MACHINIST'S vise does not look 
like a hat-stretcher, but a me- 
chanic falling heir to a very good soft 
hat, just a little too small, used a vise 
as a hat-expander with good results. 
Placing the hat on the vise, he 




Pressure applied to a hat on 
a vise to increase the size 



opened the vise, then closed it, moved 
the hat around a trifle, and opened it 
again. By repeating the operation 
until he had turned the hat around the 
entire circumference, a uniform ex- 
pansion resulted without deforming 
the hat. A little gasoline cleaned the 
grease from the vise before using it 
as an expander. 

It is needless to say that this 
method of stretching would be fatal 
to a stiff hat. — James M. Kane. 
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fkYTP ^IaT Now ready for 
l^f Juf Tf you- this mar- 

EDITION i:H r in 

Engineering! The newly- 
written reference work cover- 
ing the construction, care and 
repair of pleasure cars, motor 
trucks and motorcycles. 
The most complete and ad- 
vanced information on Ig- 
nition, Starting and Lighting 
Systems, Garage Design and 
Equipment, Welding and 
other Repair Methods. Five 
wonderful volumes, beauti- 
fully bound in flexible covers, 
geld stamped. 2400 pages (sJ-^x'Jj^). 
2000 illustrations, tables and ex- 
planatory diagrams. This great 
automobile library, combining the 
knowledge of the greatest experts 
in the business, now yours on pay- 
ments so small as to average only 
50c a week, or only 7c a day. 
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SHIPPED FREE 

No money in advance. Not a cent, fee the books in your own home 
or shop absolutely free, at our risk. Read them, examine them, study 
them tor seven whole days before you need decide whether you want to 
keep them or not. >zn<\ no money to get the 
books for free examination. Make no deposit. 
Assume no obligation. Simply put you name 
and address on the coupon below and mail it 
to us. 1 he books will be promptly shipped 
to yoti for your examination, 'lake seven 
days to ascertain their value to you. If you 
arc not more than delighted with them and 
do not consider the books one of the biggest 
bargains you e er made, just send them ba ,k 
to us and you won't owe us a penny. If you 
value the books and see them to be worth 
many times their price to you, send only ?2 
in seven days and then $2 a month until 
the special introductory price of $17.80 has 
been paid. 



Help Win the 
War 

BT STEADY WORK 
FULL TIME 
. SIX DAYS A WEEK • 

U. S. Dept. of Labor 

W. B. WILSON 
Stc'y of Lsber 



Send No Money 



FREE 

Consulting Servl e. With 
each set we give you tree 
a year a Consulting Me i- 
bership in the A neriean 
Technical Society. The 
regular price Is $12. Put 

your problem* up to our StMtT 
of Exncrta.for on* rntfr* year. 



Every repair man, every auto 
mechanic, eve y auto driver 
and owner v ill pri e this 
magnil cent library. Even 
the most experienced veteran in the business will fnd a wealth of 

practical information and help in this work. ( 

"rove their value to yourself at our risk. See ^ # 
ic books without cost or obligation to you. American 
t a cent do yo« risk by s^ndind thecuimn. ^ Technical Society, 
■ >it today— NOW— while this special Dapt. A 1209. Csicain, IDieots 

lOpeiL You have nothing to lose, pieaae aend p e the 5 voIu»* e Auto- 
ucrt to gam. Jf mobile Engineering (or 7 days' e.iam- 

jf lnatlon shipping hprges crileci If [ 
decide to buy will send > 2 within " days 
the balance m •'. a r onto until the 
has been pa d Then you send rrea 
receipt shnwinc that the J 25.00 set of books 
and the M? Consulting Me' bersbip are i tine 
and fully paid for >r " think l can get along 
en days' trial l will 



American 
Technical 



j** deel 
^ and 1 

ri'.SA 1 
.** rprplnr at 



Society 

Dept. A 1209 
Chicago, Illinois jr a 



o* without the books after the 
return them at your expense. 
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Ask the Man 
Who Knows 

— which are the better 
tools before buying tools 
for your kit. He knows 
best of all who works with 

Brown & Sharpe 

Precision 

Tools 

why they should be your 
choice, too. 

He knows that if you want 
the highest type of tool 
protection — if you want a 
"kit to be proud of," you 
can be sure of realizing 
your wish by specifying 
"Brown & Sharpe Tools." 

He knows that a suitable 
tool for a particular purpose 
can always be found among 
the thousand varieties of 
these world-known machin- 
ists' tools. 

He knows that accuracy 
and long, dependable ser- 
vice are assured by the 
Brown & Sharpe trade mark. 



BS 



Catalog 2 7, 
describing our 
-i complete line, 
J mailed on request. 



Brown & Sharpe Mfg. Co. 

Providence, R. I., U. S. A. 



Tool for Winding Solenoids Made 
of a Thread Spool 

BY means of the little tool shown 
in the illustration, solenoids may 
be wound with little trouble in the 
chuck of a small polishing head, if a 
lathe is not at hand. A x /i-m. cold 




The ends of a common thread spool 
mounted on a rod for winding coils 

rolled steel rod is threaded at one end 
and provided with a nut. Both ends 
are then cut from a large wooden 
thread spool as shown in the illustra- 
tion. 

One end is permanently fastened to 
the end of the rod by drilling a hole 
through the wood and the rod and 
driving a pin into the hole. The tool 
can then be put into the chuck and the 
solenoid placed on it. As the wooden 
ends are tapered, solenoids with differ- 
ent sized centers can be wound very 
easily. — Raymond Francis Yates. 



Popular Science Monthly 

A Super-Sensitive Microphone for 
the Laboratory 

THE microphone depends upon the 
fact that the electrical resistance of 
a loose contact between two conductors 
changes under the action of sound 
waves. Variations of the current can 
thus be produced in a circuit, 
these variations corresponding to 
the sound waves which produce 
them. This is the principle of 
the instrument in the accompany- 
ing illustration. 

The transmitter consists of a 
sounding box and three carbon 
conductors. 

The top of the sounding box 
is constructed first. It is made 
of best white pine 3/16 in. thick, 
and so is the rest of the box. The 
carbon conductors fashioned in 
the shape of rectangular prisms 
are fastened securely to the top 
of the box after the carbon center- 
piece forming the loose contact has 
been placed in position. This center- 
piece is turned or filed to a shape ap- 



Ink that Will Flow Evenly on 
Celluloid Surfaces 

TEN parts of ferric chloride and a 
hundred parts of acetone, and 
fifteen parts of tannin mixed. This 
solution may be used with any kind 
of a pen. Users of fountain-pens will 
do well to give this a trial. 



Attaching Pressure Gage to Air 
Hose for Convenience 

FOR the convenience of customers a 
tire-pressure gage may be at- 
tached to the end of the air hose in 
garages, which saves the customer the 
time and trouble of locating his own 
gage or of borrowing one from an 
employee of the garage if he doesn't 



A pressure-gage chained to the air-hose 
connection for an automobile air-tank 



own one. One end of a piece of light 
chain about 12 in. long is soldered to 
the gage and the other end is similarly 
attached to the hose nozzle as shown 
in the illustration. This method of at- 
tachment places the gage at the service 
of customers without trouble to garage 
attendants and also eliminates all 
danger of its being carried away 
accidentally. — H. W. Offins. 



Carbon blocKs 



Sounding box 





Variations of the current can be produced in 
a circuit corresponding to the sound-waves 



proximating that of a cigar, and of 
a previously calculated dimension in 
order to permit it to rest lightly in 
two small conical holes drilled in the 
carbon uprights without forming a 
tight joint. This precaution is of ut- 
most importance, since it is this piece 
of carbon that vibrates in accordance 
with the sound waves set up from the 
external source in the region of the 
instrument. 

Insulated wire is then run 
through a small hole in the top 
of the box from the terminals 
beneath the carbon uprights, and 
the sounding box is completed. 
Its outside dimensions are 6 in. 
long, 4 in. wide and 1 in. thick. 
All the joints should be tight 
and well-fitted, and the exposed 
surface of the box covered with 
a thin varnish or shellac to obtain 
the best results. The instrument is 
connected with a battery and tele- 
phone receiver, and it is then ready 
for use. 

It is extremely sensitive so that the 
receiver may be used at a considerable 
distance from the source of sound, 
and it always gives very satisfactory 
results.— Herman Neuhaus. 
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STANLEY "45" PLANE 

SEVEN TOOLS IN ONE 

1. — Beading and Centra Beading Plane. 

2. — Rabbet and Filletster Plane. 3.— Dado 
Plane. 4. — Plow Plane. S. — Matching Plane. 
6. — Saah Plane. 7. — Superior Slitting Plane. 

A very practical and useful tool for 
Carpenters, Joiners, Cabinet Mak- 
ers, Pattern Makers, or any artisan 
interested in wood working of any 
description. 

For Sale by all Hardware Dealers 

Send for special 12-page Booklet describing 
in detail this most interesting tool. 

Stanley Rule & Level Co 

New Britain. Conn. U.S.A. 



Genuine Armstrong Stocks and Dies 

Have You a Set in Your Kit? 



Some of the advantages of Genuine ARM- 
STRONG Stocks and Dies: 

They can be adjusted to the variations in the 
size of fittings. 

Results are accomplished with less work and time. 

The Dies are interchangeable in the stocks and 
they can be sharpened without drawing the temper. 

Our catalog tells the rest of this interesting 
story; send for it to-day. 

THE ARMSTRONG MFG. CO. 

337 Knowlton Street . Bridgeport, Conn. 



Build Your Own 
Grandfather's Clock 

with our help 

We fumiih blue print*, fin- 
tilling material and instruc- 
tion!. Buy the workf, dial, 
weights and pendulum from 
us at surprisingly low 
prices. You make a fine 
profit building artistic 
clocks for your friends. 
Complete Works SVOO 

Ot.W, U'ltA r'nmiM at ttU p»*M* 

Askfsr altndnt Free Mr 

CLOCK COMPANY 

1663 Ruffner St. 
Philadelphia. Pa. 




ASBESTOS 

We are miners and shippers of Crude Asbestos 
in any quantity. We produce all grades at our 
world famous BELL ASBESTOS MINES, in 

Canada. We also card fibres, spin yarns, 
weave cloths, and make all sorts of Asbestos 
products. 

For anything you want in Asbestos, turn to 
KEASBEY * MATTISON COMPANY 

Dept. S-4, AMBLER. PEN NA , U.S.A. 

Owners of the world's largest Asbestos Mines. 




Tool Cases 



For Machinists and Tool 
Makers, none better: 
seventeen styles. Quar- 
red oak and covered. 
As* for booklet 

"Built for Service." 

The Pilliod Lumber Co. 

Swanton, Ohio 



A Built-in Upright Drawer Used 
in Place of Shelves 

THE small boxes and packages 
used in every kitchen are about 
the worst dust-catchers possible if 
openly displayed on shelves. If they 
are kept in a cupboard, they are not 
handy and even there they collect 
considerable dust. Small cupboards 
built for the purpose, again, have the 
disadvantage that doors must be con- 
tinually opened and closed to their 
full width, and are more or less in the 
way when they are opened. 

These disadvantages are all over- 
come in the arrangement here shown, 
and which might be termed a cupboard 
in the shape of an upright drawer. 
Pepper, salt, and all spices, baking- 
powder, soda, and other small articles 
put up in bottles, cans, and boxes, are 
here assembled and always within 
easy reach of the housewife, though 
they are normally not only out of the 
way, but entirely out of sight. 

In this particular instance, the 
drawer is built into an air-cooler just 




The drawer in an upright position 
as it is drawn from the wall 

at one end of the sink-board and above 
the place where the bread-board is kept 
and used. A simple pull, and all are 
at the instant disposal of the cook. A 
light push, and they have disappeared. 
Dust has no chance at all to collect on 
articles kept in such an upright drawer, 
and the cleaning needed to keep them, 
and the shelves on which they stand, 
in spotless condition, is less than one 
twentieth of the work needed to clean 
them if they were kept on open shelves. 
On the other hand, a well-made drawer 
is always more easily and conveniently 
opened and closed than the smallest 
door. An added feature is that the 
half-dozen most needed articles, can be 
placed right near the front end of the 
drawer, so that it is only necessary 
to open it a trifle to get at them. 

There are many places in a kitchen 
where such a drawer can be installed 
to advantage. Ice-boxes, built-in cup- 
boards, air-shafts, adjoining pantries, 
store-rooms and closets offer numerous 
chances for putting in such a drawer, 
just at the very place where it is 
needed and where it takes up no room. 




ItDoesntPay 
to Guess 

— just because a 
piece of work 
seems to be accu- 
rate is no sign 
that it IS. 

The way to be 
sure is to use 
the dependable 
Starrett Tools — 
known the world 
over as standard 
precision instru- 
ments. 

Send for Catalog 
No. 21W, which 
shows many different 
styles and sizes of 
fine tools. 

The LS. Starrett 
Company 

The World's 
Greatest 
Toolmakers 
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^ Is Your Car 
Protected With Radiator Insurance? 

DON'T let radiator trouble and worry interfere with your 
business or mar- your pleasure. Use Johnson's Freeze-Proof, then forget 
there is such a thing as a frozen radiator. Leave your radiator uncovered on the 
coldest day — leave your car at night in an unheated garage — It Can't Freeze. 

.T OHNSON'S F REEZE- P ROOF 

is the logical anti-freeze preparation to use. It is inexpensive— does not evap- 
orate — is non-inflammable — easy to use — and guaranteed. 



Does Not Evaporate 

Johnson's Freeze-Proof does not evaporate or 
steam so one application is sufficient for the 
whole winter. It raises the boiling point of 
water 20° to 40° — chances of overheating are 
reduced correspondingly. 

Truck and fleet owners will find Johnson's Freeze-Proof 
a great time and money saver. Your trucks will always 
be on the job, and in the coldest weather it will be 
"Business as Usual" for you. 

Farmers will find Johnson's Freeze-Proof a utility product — for 
automobiles — tractors — gas engines — trucks — and electro lighting 
and heating plants. 

S. C. JOHNSON & 



Do It Now! 

Don't wait until zero weather to protect your 
car. Decide now to use Johnson's Freeze-Proof 
purchase your supply from your dealer and read 
and follow the directions carefully. 

A little time spent now cleaning the radiator and putt- 
ing on new hose connections will save you unlimited time, 
trouble, worry and expense during the winter months. 

One package will protect a Ford to 5° below zero, and two pack- 
ages will protect a Ford to 50° below zero. See scale on pack- 
age. Cost $1.50 per package in U. S. A. East of Rockies. Get 
it from your local dealer. 



SON, Racine, Wis. 



For Delivery Cars 



For Gas Engines 



For Trucks 



For Tractor* 
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First Among Practical Gifts 

A GIFT THAT IS USEFUL IS THE 
IDEAL GIFT FOR A WARTIME CHRISTMAS 
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HEAFFEB 

SELF FILLING ' 

FOUNTAIN PEN 
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will be appreciated by anyone who has 
writing to do. It will last for years and 
always be a source of satisfaction. 

A SHEAFFER Pen in the Christmas Box 
to your soldier or sailor would surely 
please him. In the front line trenches- 
whatever or wherever his duty may be — 
he can carry his Sheaffer in any position 
and IT WILL NOT LEAK. 



Sheaffer Merits 

Writes the instant the point touches paper, 
with a smooth, even flow to the last drop. 
Never skips, blots, floods, or sweats. ■ Clip 
at top of cap allows the pen to fit entirely 
under the lapel in military pockets. 

SELECT A SHEAFFER 

The World's Best Pen 

W. A. SHEAFFER PEN CO. 

Fort Madison, Iowa 

Service Stations 
NEW YORK CITY— 203 Broadway 
CHICAGO— 504 Coniumtr. Building 
KANSAS CITY-Gatewa» Station 
SAN FRANCISCO Monadnock Buildinf 
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Will these great artists 
sing in your home 
on Christmas morning 





Victrala XVII. $275 
Vicirola XVII, fl<-cmc $332.50 
M !:.' ,: .iii or oak 



Will Caruso thrill you? Alma Gluck or John McCormack 
play upon your heart strings? Harry Lauder regale you with 
his inimitable fun? Victor Herbert's Orchestra invite you 
to the lovely cadences of immortal melodies? Sousa stir 
your good American blood with "The Stars and Stripes 
Forever " ? 

The opera, the symphony orchestra, the violin, the piano, 
the military band, the dance orchestra, the vaudeville stage — 
the Victrola brings you the shining lights of them all! 
The foremost artists of the world make Victrola Records 
exclusively. 

Your Christmas will be merrier for the Victrola. And it 
will be but the beginning of a long and happy companionship 
between your household and all the master-magicians of music 
and entertainment. 



Victors and Victrolas 
#12 to #950 

Victor dealers 
everywhere 



Victor Talking Machine Company 
Camden, N. J., U. S. A. 



Victrola 




